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“MAGAZINE SCIENCE.” 


ean be 


The liquid air trovers\ f controversy it 
called, the storm of criticism awakened by the offend- 
ing a wa iv ¢ iv im ¢ é lireetion, though 
with vary rengtt nas produced some of the most 
lucid and every wa i i il es that have ap 
pear | i ! Thre hnieca press 

I i and " ind wholesome way 
in W ! ¥-b sles were scented out, run 
to earth and sia tered, is very significant. for it 
sho wha mastery science has obtained 
im the ywnain Of reason, and with what jealous cafe 
she guards her own This policing of the highways 
ind bywavs of s fie thought is one of the prime 
obliga is wosed upot é fic irnalism, which 
not only pledges itsel to keep its readgiag columns a’b 
solutely free from matter that savors of the “fake, 
or that eannot stand on its own merits. but it is forever 
bound to deteet and expose such matter, if by any mis 
chance it should force an entrance 

One of the most trenchant articles, traceable in 
directiy to the liquid air discussion, that has come 
under our notice ippears in are issue of ** The Lo 
ecomotive u ler the title Maga; e Science.” The 
writer is of the opinion that all science may be divided 
intto ‘science that is so and science that isn’t so.” the 
first division ppeatr z in treatises written by eminent 
men and in artiel that appear in-liigh class scientifie 
journals, wl beautifu xainples of the kind of 
scien that as ) ean t found in newspapers and 
many pular iM s The writers of these books 
think that that tmvtnhical individual, “the average 
man,’ cannot understand the real facts of nature, and 
they ippeu >ti k it necessary to tone down those 
facts and smooth them off and fix them up and eluci 
date them by *‘ popular | illustrations’ that are more 
or less inaccurate, until their books, when they are 
completed ntain much of the seeond kind of science, 
that is, much of the s« nee that isn’t so.’ To these 
two broad classes the writerin *“The Locomotive” would 
add an intermediate division, or sub-class, **so as to 
Incinde the science that s almost so. but not quite 
For science of this kind the name Magazine Science ” 
is proposed, and it stated that while magazine science 


may degenerate into the kind of science that is not so, 


ses so as to be in the class that ds so 


it se ldow 1 


We think that while the three-fold classification of 
scien ic literature given above is well made, a broad 
distinction should be r gnized between the purvey 
or of science that is not so, as represented by the 

yellow element f the daily press, and he who 


prints magazine science that is almost but not quite sO. 


For the first sins by intention, and fairly revels in 
its exaggerations and distortions of the truth, whereas 
the latter is marked by an honest intention to state 
the facts and only ills through ignorance or incom 
petence, oran u erestimate of the ability of the lay 
reader » follow a line of simple scientific deseription. 

TI e average la press rep rter (there are a few 
gentlemen ¢ ngaged on certain high Class aay journals 
to be excepted) approaches a scientific subject caring 
very jittle whether his dishing up of science belongs 
to the is so or not so class, provided it is sufficiently 
larid and sensationa ind amenable to the artistic re 
quirements 0 scare head” type and the broad 
blotches of ink which answer for the illustration end 


of yellow journalism. To him seience is nothing if it is 


not sensational: itis indeed a vast and fruitful hunt 
ing ground where game of the “three to ten ” variety is 
the object of his d iigent and only too successful quest 
Theidea of investigating a secientifie subject for the 
purpose of separating the true from the false. and giv 

g the public the facts for which they pay. is so sub 

ersive of the first principles of vellow journalisin as to 
ve to its average reporter absolutely unthinkable 

It is undoubte liv trie speaking of magazine science 
that in the attempt to “write down” technical and 
scientific subjects to the level of the average lav reader, 


many magazine contributors are led into phraseology 
and symbolism that is needlessly puerile, and deroga- 
tory to the dignits f the subject But we must re- 
member that in a irnalism there is nothing more 


expressing scientific fact and 


diffeult than this art f 
reasoning in the simple terms and objects of everyday 
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life. Tyndall could do it, witness his ‘‘ Heat considered 
as a Mode of Motion,” while Huxley was and is with- 
out a peer in this respect ; and though it is hopeless, 
and may be disastrous, for the average scientific writer 
to attempt the kindergarten style which ‘The Locomo- 
tive” condemns, we believe it should be the aim of all 
writers of popular science to state abstract truth or 
explain intricate processes or constructions 1D the very 
simplest terms and sentences with which their know- 
ledge of the Anglo Saxon language can supply them. 
>-e-> 
THE ELECTRICAL EXHIBITION. 

The exhibition opened at Madison Square Garden, in 
May 8, 1899, under the 
Light 
its annual convention this 


Monday evening. 
the National Electric 
The association also holds 
year at the same place, during the present month. 

On the opening night several exhibits were not in 
place, but there was enough to interest the visitor. 


this city, on 


auspices ol Association. 


Governor Roosevelt opened the exhibition by sending a 
signalover a special Postal Telegraph wire from Albany, 
New York, telegraphing also a congratulatory mes 
sage. President McKinley 


sage. These were read by Senator Chauncey M. Depew, 


also sent a similar mes 

and were followed by bis opening address, given in his 
He alluded to the 

made in wireless telegraphy during the past year, pre- 

that would probably come when 

ocean liners would have the 

vraphed to them each day while on their voyage over 


usual entertaining way progress 


dieting the time 


the news of day tele- 
the Atlantie, or they could report at once to their home 
office any that The _ possibili 
ties in this line were endless. 
everything for us, and dwelt particularly on its 


accident might oceur. 


Electricity, he claimed, 
did 
use in the practice of medicine, referring especially to 
the Roentgen discovery 

He contrasted the way the 
during the Revolution with the rapidity of the way 
it was received during the Spanish-American war ; how 


news was communicated 


the news of Dewey's great vietory was flashed to the 
United States 6,000 miles away before the sinoke of the 
guns in Manila Harbor had disappeared. He described 
the advances made in the use of electricity for trans- 
portation purposes, how rapidly it was supplanting 
the horse, cable, and even steam power, and remarked 
that in previous years he had walked to these exhibi- 
but on this night he was brought there by an 
electric automobile 

Electric vehicles form the leading feature of the exhi- 

There 
Eastern, 


tions, 


bition, and oecupy about half the floor space 
are three Western two 


and the styles vary somewhat, those of the Eastern ex- 


exhibitors against 
hibitors being rather more solid and symmetrical in 
appearance 

The single-seated runabout, for two persons, is the 
Next is the *‘ Stanhope,” for phy- 
Ladies’ run- 


most popular style. 
sicians, provided with a collapsible top. 
abouts are also a newstyle, and two-seated traps and 
surreys for four persons, of neat and light construction, 
may be seen, while the electric coupe is a handsome 
Delivery wagons are also con- 
and one 


and serviceable vehicle. 
spicuous for their solidity and compactness, 
exhibitor shows an electric emergency wagon, designed 
similar to fire patrol wagons, but for use in an emer- 
gency in case of an accident on a trolley road. 

In the heavy velicles, power from the electric mo- 
tors is applied to concentric [gear wheels attached to 
the spokes of the wheels, but in the lighter grades large 
gear wheels, keyed to the driving shaft, are used, pro- 
tected by a light metal casing. 

The of the different 
the vehicles will travel on one charge of the storage 


claims makers, as to how far 
battery, vary from twenty-five to sixty-five miles, ac- 
character of the Little is said 
eare of battery. each 
own in 
the 
measuring in- 


roads. 
as to the 
manufacturer claiming a specialty of his 
that Each is equipped with 
usual! controller, brake, and 
struments, one style being supplied with a recording 
meter, for registering the quantity of current used. 
All of the vehicles are as handsomely finished as any 


cording to the 
construction and 
respect. vehicle 
electrical 


horse vehicle. 

Next in importance is the exhibit of the Ball & Wood 
Company at the further end of the room, where there 
is erected in operation a compact 300 horse power 
duplex compound non-condensing engine for driving 
two direct-connected generators. A smaller type of 
engine with generator also adjoins it; both run re- 
markably quiet and uniformly. Near this exhibit at 
the east end of the hall is an interesting show of elec- 
trical heating and cooking appliances in great variety, 
and a separate exhibit of an electric incubator by the 
Bausch & Lomb Company. On a small electrically 
heated sand bath was an egg covered by a glass cover 
having an aperture about half an inch square cut 
through the shell. Within could be seen the shape of 
the vonng chicken which stould come to life in about 
three days. The remarkably unvarying degree of heat 
obtained by an electric enrrent of uniform potential 
provides a perfeet means for successful egg hatching. 
The New York Telephone Company have an exhibit 
of standard telephone equipments, and near their 
stand, close to the main entrance, is an exhibit of the 
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application of electric motors by direct connection to 
various kinds of machinery, such as lathes and grind 
ing wheels, by the Bullock Eleetrie Motor Company, of 
Cincinnati, O., aud the Niles Tool Works of the same 
State. Near this entrance the College of Electrical 
Engineering has a booth where novel electrical experi 
ments are carried on. There are several exhibits of 
electric incandescent and are lamps, also of insulated 
wires and conduits. 

In the north gallery is an interesting exhibit of a 
field telegraph and signaling apparatus, also helio 
graph instruments, installed by the United States Sig 
nal Corps of the War Department. The searchlight 
from the destroyed Spanish cruiser * Vizeaya” is also 
on exhibition, and a few other relics. Prof. Henry's 
original electrical apparatus, loaned by the Smithso.- 
niau Institution, is also to be seen. The United States 
Weather Bureau exhibits a full line of meteorological 
instruments. Not far from this is a historical group of 
electric are lights, showing the numerous improve 
ments from 1854 to the present time. 

In the south gallery is an example of wireless tele 
graphy : a transmitter rests on one end of a sheet of 
glass about twelve feet long, and the receiver at the 
other end with a set of dry batteries for operating a 
tape-recording receiver placed in a local circuit. A 
large sheet of copper resting on the glass and located 
at one edge of each instrument and connected thereto 
by a single wire collects the electrical waves, which 
travel over the glass to the opposite end. The instru 
ments are similar to those illustrated in these columus 
some time ago. 

The utility of electricity as an aid to the diver is 
graphically shown in the south basement, where a large 
glass-faced tank is erected, filled with water in which 
fishes and turtles swim about. A woman diver dons 
the usual costume, heavily weighted with lead, and de 
scends beneath the surface. She takes up and pets 
turtles swimming about; shows how the life line is 
manipulated, uses an electric hand searchlight for find 
ing property, and communicates to friends on the sur 
face by a telephone in the helmet. Messages were 
quickly sent, she writing them ona slate held in her 
hands under water, which she would turn outward for 
It is a very useful object lesson on 
the art and appliances of the diver. There is also on 
exhibition in this basement, an X ray apparatus. The 
middle basement has been decorated to appear like a 
grotto, and the north basement is devoted to a display 
of the application of electricity for the illumination of 


the audience to see. 


theater stages and light effects. 

There is to be on exhibition a radiophone and a pie 
ture telegraph apparatus. While the exhibition is not as 
comprehensive and varied as it might be, there is still 
enough in a general way and in particular lines to 
make it of special interest to visitors. 

- ee - 
LOSS OF SPEED IN WARSHIPS. 

The almost universal practice of crediting warships 
with a rate of speed based upon their trial perform- 
ances is extremely misleading, at least for the general 
public. The contractors who build the ships and the 
professional men into whose care they are handed over 
know perfectly well that the trial trip is a “grand 
stand” performance, carried out under specially favor 
able conditions, which, in the nature of things, can 
never be repeated during the lifetime of the ship. Some 
writers upon naval affairs have boldly acted upon this 
conviction, and always credit warships with a speed 
froin two to three knots lower than they made on trial. 

This loss of speed is not confined to any one navy. 
It is noticeable in greater or less degree in the navies of 
Europe ; it has occurred in our own. We all remember 
the trip of the commerce-destroyver ** Columbia” across 
the Atlantie in the summer of 1895, in whieh the Navy 
Department determined to ascertain what speed this 
vessel could maintain continuously and what likelihood 
there would be of her being able to overtake the fast 
est ocean liners of the day. It took the ** Columbia” a 
fraction under seven days to make the trip at an aver 
age speed of 18°41 knots hour under natural 
draught ; vet the rated speed of this vessel under fore 
ed draught is 22°8 knots, or about 444 knots higher than 
this average. She wasto have completed the journey 
under forced draught, but was unable to bring the 
coal to the furnaces fast enough to maintain the neces- 
Sary steal pressure. 

In the running fight at Santiago the average speed 
for the 40 miles covered was from 12 to 18 knots per 
hour, and yet the trial speeds of the ships that follow- 
ed up the “Christobal Colon” were for the ** Brook 
lyn” 22 knots, for the “Oregon” 16°8 knots, and for 
the “Texas” 178 knots. The “ Brooklyn,” it is true, 
had only half her engines coupled up, but the ** Ore 
gon” and the ‘* Texas” had everything going full blast, 
and neither ship had been out of dry dock more than 
three or four months. Here we havea falling off in 
the “Oregon” of 4 knots, and in the “Texas” of 5 
knots in speed, and this in just the very kind of emer- 
geney for which forced draught in warships was de 


per 


signed 
The same loss of speed was shown in a foreed draught 


trial which took place on April 24 among the ships of 
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the squadron. that has lately returned from southern 
waters. It was known two days beforehand that the 
trial would occur and that it would be made under full 
power and would last for four hours. The fastest speed 
was made by the “New York,” the slowest by the 
‘*Texas.” The original trial speeds and the speeds 
made on this oecasion are as follows: *‘ New York,” 
rated 21 knots, speed 19°2; ‘ Brooklyn,” rated 22 Knots, 
speed 17 knots ; ‘* Massachusetts,” rated 16°2, speed 14'8; 
** Indiana,” rated 15°5, speed 140; ‘* Texas,” rated 17°8, 
speed 122. The falling off is therefore as follows: 
‘“Texas,” 56 knots ; ** Brooklyn,” 5 Knots ; ** New York,” 
18 knots; ** Indiana,” 1°5 knots ; and ** Massachusetts,” 
14 knots. The best performance was that of the 
‘*New York” (always a most consistent vessel), for she 
had been eight months out of dry dock, longer, indeed, 
than any other ship, and her bottom was necessarily 
foul. The poor showing of the * Brookiyn ” is attribut- 
ed in part to an exceptiona'ly foul bottom, due to six 
months’ service, and to recent changes in the engine 
and boiler room force, though it is hard to understand 
how these causes alone could account for the woeful 
disparity between the speeds of 22and 17 knots. Of the 
battleships, the “Indiana,” which had not visited a 
dry dock for seven months, made a better showing than 
the ** Massachusetts,” which had left the dry dock only 
one month before the trial took place. It is stated, 
moreover, that the ‘‘ Indiana” was able to use forced 
draught in only one of her boilers. It is claimed that 
the poor showing of the * Texas” was due in part to 
an accident to her machinery. 

Now it is evident that the loss of speed in 
must be due to general causes which affect every vessel, 
irrespective of its style or nationality. The instances 
which we have quoted in our own navy ean be dupli- 
eated in any other; and although in her latest ships 
England has very wisely adopted the natural draught 
speed as the rated speed, her older ships do not pre- 
tend to reach in service the speed attained on forced 
draught trials, The forced draught trial speed is fie- 
titious, as we have said, for many reasons. In the first 
place, the conditions of the trial are unnatural and in 
the nature of things impossible of repetition. The 
contractors are allowed to select the very best steam 
coal and place a gang of picked and experienced stokers 
at the furnaces. The coal is always carefully screen- 
ed and selected of such a size as will give the very best 
steaming results. Under service conditions, the coal is 
frequently inferior stuff, certainly not to be compared 
with the selected fuel of the trial trip; and the engine 
and boiler room force is continually subject to change, 
men familiar with the engines and boilers leaving and 
new men baving to be broken in to their duties. Thus 
differences in coal and crew may easily account for a 
loss of from a knot to a knot and a half of speed. 

Again, it is a well known fact that warships grow 
heavier as they grow older. Numerous improve- 
ments are made from time to time, which usually in- 
volve the addition of weight in smaller or larger 
amounts, the draught of the ship growing greater 
year by year. Auxiliary engines are added within 


yarships 


and heavy bilge keels are attached without the 
ship. Old slow-fire guns are replaced by longer and 


heavier rapid-fire pieces, and this again involves a pro- 
portionate increase in the ammunition supply. The 
personal belongings of the officers and crew tend to in- 
crease rather than diminish in weight ; so do the stores; 
and as for coal supply, it is an easy matter when pre- 
paring for a long cruise to cram into the bunkers, by 
‘close stowage,” a few hundred tons more coal than 
the ship carried on the trial trip. 

Of course, the most active cause of reduction of speed 
is the marine growths which, especially when a ship is 
in tropical waters, soon cover the submerged bull. 
This alone may be answerable for the loss of two 
knots of a vessel’s speed, and coupled with the causes 
already referred to will explain the great disparity be- 
tween the speed of our ships as set down in the official 
tables and as actually accomplished under service con- 
ditions. The surest way to maintain some parity be- 
tween the trial and the service speed is to run the 
trial trips under natural draught with the ordinary 
commercial coal as used under service conditions, and 
to sheathe and copper all the warships of 2,000 tons dis- 
placement and upward. We would then be no longer 
in the false position of having our vessels rated fat 
speeds which are from two to four knots greater than 
they can accomplish in actual service. 

——>-+-2-+ oa 
POTASSIUM CHLOROPLATINITE. 
A NEW AND SIMPLE METHOD OF PREPARATION. 

Photographers who use large quantities of chloride 
of gold have long been in the habit of preparing it for 
themselves; and now that platinum printing and 
platinum toning involves the use of large quantities 
of a platinite salt, they would prepare it too, but that 
hitherto the process has been sufficiently complicated 
to be beyond their power. 

In a recent issue of the Bulletin of the Chemical 
Society of France, M. Vazes described a process so 
simple that it will be within the capacity of any one. 

Platinie chloride, P C,, is as easily made as the or- 
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dinary “ chloride of gold,” by simply dissolving spongy 
or scrap platinum in aqua regia, and evaporating to 
dryness by a gentle heat. To convert the platinic 
into the platinite salt, to remove the extra two atoms 
of chlorine, Mr. Vézes adds to a quantity of water, 
considerably more than it can dissolve, even at the 
boiling point, of platinic chloride, and to the mixture, 
molecule for molecule, of neutral potassium oxalate, 
about 37 grains of the crystallized oxalate for each 
100 grains of the platinic chloride. When heated to 
the boiling point, the oxalate reacts on the dissolved 
part of the platinic salts; carbonic acid is evolved, 
and the solution from a yellow changes to a bright 
red. The undissolved platinic salt then begins to dis- 
solve, and if the temperature be kept up, will alto- 
gether disappear, leaving the solution a deep bright 
red. 

The solution is now set aside, and if the evaporation 
bas been sufficient, crystals of potassium chloroplat- 
inite, to the amount of 80 per cent of the theoretical 
quantity, will be deposited; while the addition of 
alcohol to the mother liquor will precipitate the rest. 


THE PROPOSED UNIVERSAL DAY. 
BY LIECT. BR. SCALLAN, B.A. 

If the government of the United States will but 
ratify the conclusions arrived at in Washington some 
thirteen years ago, it is possible that the Ist of Janu- 
ary, 1901, will witness not only the dawn of a new cen- 
tury, but also the inauguration of what has come to be 
known as the “ universal day.” 

This question of a common method of reckoning time 
is of very old standing. Sir John Herschel, the cele- 
brated astronomer, advocated the proposition strongly 
in his time, and pointed out the advantages arising 
from such a course, as well as the defects of the astro- 
nomical or sidereal system, but no government was 
found bold enough to uphold the scheme in the face of 
the opposition of other nations, and until the present 
time, there has been no prospect of unanimity on the 
subject. The confusion and inconvenience resulting 
from the disparity in time all over the country was 
recognized by the President of the United States as 
far back as 1884, when he invited the civilized govern- 
ments of the world to send representatives to an inter- 
national conference at Washington, to devise means 
and ways for the rectification of the existing difficulty. 
After a lengthy discussion, the twenty-five representa- 
tives who attended in response to the invitation 
adopted seven resolutions in all, practically unanimous- 
ly, most of which have since borne fruit. The first 
three related to the now established method of com- 
puting latitude and longitude, and the adoption of the 
Greenwich longitude as a prime meridian. The re- 
mainder were concerned in the unification of time, 
especially at sea, and the creation of a “universal 
day.” 

Naturally, the unification of time is more important 
to mariners than to landsmen, as the intricacies of 
astronomical time, as laid down by the * Nautical 
Almanacs” or Ephemerides of the world, are a con- 
stant source of trouble to the captains and others who 
take observations at sea. Still, landsmen who have 
dealings and telegraphic correspondence with many 
countries are often very much “at sea” in conse- 
quence of the disparity in the time of day over the 
universe. 

The present agitation is designed to effect a remedy 
for this objectionable state of things, by establishing a 
common day everywhere, not necessarily to interfere 
with the local standard time, but to facilitate commu- 
nication on land, and calculation on the ocean. On 
land, for instance, in drawing up time-tables, railway 
companies have had to make allowances for over 
seventy differences of time between New York and San 
Francisco. The Washington conferees thought that 
the best plan would be to take the mean solar day, or 
civil time of Greenwich Observatory, in England, and 
make it the time of the world. The hours also should 
be altered to the Italian fashion, and run from zero to 
twenty-four, so that the confusion arising from the use 
of the terms A.M. and P.M. might be abolished. The 
majority of astronomers and practically all master- 
mariners have indorsed the proposal, but with the 
stipulation that such a change should only be made at 
a notable epoch of time; hence it is suggested that the 
first day of the twentieth century would be most suit- 
able for the inauguration of the scheme. 

The Royal Society of Canada is now endeavoring to 
revive the proposal in the interests of the maritime 
world, and has solicited the opinions of the various na- 
tions who publish Ephemerides. The reason for the 
seeming haste is that these publications, notably the 
* Nautical Almanac,” which ie under the supervision of 
the British Lords of the Admiralty, are usually got up 
for the press some three or four years in advance, so 
that it is high time to come to some definite decision 
if the almanacs of 1901 are to be altered. There are 
nine countries in all that issue Ephemerides, and of 
these the United States and Great Britain are the most 
influential. Of these nine, six governments have ex- 
pressed their approval of the universal day scheme in 
unqualified terms, They are: Austria, Brazil, France, 
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Great Britain, Mexico and Spain. The Lords Commis 


- sioners of the Admiralty in England have formally con- 


sented to the change if unanimity can be obtained 
promising also the support of the British government. 
Germany and Portugal have not yet given a definite 
reply, but it is believe that the sentiments of the au- 
thorities of these countries are favorable to the plan. 

Our own government, however, has furnished a great 
surprise in this matter, as in 1896 a rather adverse re 
sponse was sent to the Canadians. President McKin- 
ley may now regard the watter in a more kindly 
light, and bestow his approval on what was un- 
doubtedly an American originaily. With the 
change would be destroyed the romance surrounding 
the sidereal day. No longer will the facetious jour 
nalist puzzle the uninitiated by declaring that he ean 
publish accounts of events occurring in Europe * act- 
ually hours before they happen, sir!” and that de- 
lightful tale of how Phileas Fogg won his wager to 
the very minute in “Round the World in Eighty 
Days” will be relegated to the musty shelves of obli- 
vion as a relic of barbarous antiquity. 


idea 


—______—-+@-+»—- 
THE GATEMANN SEELL TESTED. 


The first of the two experiments with the new Gath- 
mann shell took place at Sandy Hook on May 9, in the 
presence of ordnance officers of the army and navy. 
The Gathmann shell employs for its bursting charge 
gunecotton in the place of powder, which had not 
always been satisfactory. Sometimes there is not suffi- 
cient gas generated by powder to burst the projectile, 
and this is particularly true in armor-piercing shells. 
The great danger from the use of gunecotton in shells 
is premature explosion. The inventor, Mr. Gathmann, 
believes that his projectile will not explode inside the 
gun and that it will not explode prematurely on load- 
ing it, and that the wet guncotton will only explode 
by detonation. The chief recommendation of the 
shell was that it could stand the use of smokeless 
powder as a propellant. In the experiment an old 15 
inch Rodinan gun was taken to the beach and a very 
heavy charge of smokeless powder was placed in it; 
then a 15-inch Gathinann shell containing 82 pounds 
of wet guncotton was put in place. The gun was then 
taken to a hole twenty feet deep which had been dug 
in the beach and was lowered to the bottom, lying 
horizontally. An electrical fuse was attached and the 
bore of the gun filled up with sand and stone to in- 
crease the strain of the explosion on the shell. The 
officers and interested parties got out of danger and 
the gun was fired. It was shattered with the force of 
the explosion, which blew out a cavity in the beach 30 
feet deep and 25 feet in diameter. : 

The work of digging for the shell was very severe, 
owing to the peculiar nature of the sand. The rem 
nants which were found are satisfactory to Mr. Gath- 
mann and his associates. The gunecotton had 
driven into the sand with such force that it was almost 
pulverized and, as it was recovered, seemed to consist 
of about as much sand as gunecotton. The breech end 
of the gun had been shattered and was found in swmail 
pieces for a space of 16 feet. The base part of the 
bronze shell was also found much broken in the breech 
end of the gun. It was bright on the inside, and this, 
when added to the evidence of the unexploded gun- 
cotton found in the sand, showed that although the 
shell itself had been broken by the explosion, and 
although the detonator undoubtedly exploded, the 
Gathmann arrangement for protecting the charge 
of the shell had worked perfectly. The muzzle end of 
the gun for 5 feet was broken into five pieces longi- 
tudinally. A portion of the forward end of the sheil 
was found about 84 feet from where the muzzle of the 
gun had been. The official report on the experiment 
will be looked for with interest. 

DEATH OF PROF, BUECHNER. 


The death of Prof. Frederich Carl Christian Lud- 
wig Buechner, the author of *‘ Force and Matter,” is 
announced. He died at Darmstadt, Germany. His 
great work is regarded by many European men of 
science as of equal importance with Darwin's ‘* Origin 
of Species ;” it was originally published in 1855, and 
has been translated since into every language in 
Europe. In it the theory of the ultimate indestructi- 
bility of foree and matter, which is now generally ac 
cepted by scientists, was promulgated for the first time. 
The general principles of a complete philosophy in 
harmony with modern discoveries in natural science 
were first outlined by him. Prof. Buechner developed 
his philosophy in later works, and a few of their titles 
are the ‘‘ Psychological Life of Animals,” ** Nature and 
Science,” “Life and Light,” ‘“‘ Power of Hereditary 
Transmissions,” ‘‘ Facts and Theories of the Natural- 
istic Life of To-day.” 

Prof. Buechner was born in 1824 and became a 
doctor of medicine; he studied at Giessen, Strasburg, 
Wartzburg, and Vienna. He occupied the position of 
professor at Tiibingen, but lost his position in con- 
sequence of his philosophical doctrines. He then re- 
turned to Darmstadt and resumed practice as a physi- 
cian. 


been 
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A NEW HAY OR GRAIN RACE 
A patent has been granted to John W 
Westgate, lowa, forasimple and strong box-rack which 


Bruns, of 


may be readily attached to or removed from the ordin- 
ary bed-rack of a hay or grain wagon, without employ 
ing bolts or screws 

Fic. 1 is a 
view of a removable socket-loop employed; 


perspective view of the rack; Fig. 2 isa 
perspective 
Fig. 3is a section taken near the bottom of one of the 
uprights: Fig 
taching the upper ends of the front braces. 


{isa detail, showing the means for at- 





HAY OR GRAIN RACK, 


BRUNS’ 


The rack is provided with the usual sills, crossbeams, 
and longitudinal strips, placed upon the crossbeams at 
theends. In order to hold the uprights of the vertical 
side-racks in place, socket-loops of the general form 
2 are employed, which loops embrace 


bind 


shown in Fig 
the 
strips and uprights firmly together. 


the crossbeams, longitudinal 
The socket-loops 
form a 


uprights and 
are easily removed or placed in position, and 
keeper for the uprights when in position. 
The side the front 
brace-bars secured to the upper ends of the front up- 


racks are braced at by crossed 
rights by pins passing through the braces, through the 
uprights, and through metal straps attached to the 
Fig. 4 
cured to the crossbeams and longitudinal strips, also 


braces The lower ends of the braces are se 


by pins. Short brace-rods support the rear ends of the 
side-racks, but do not interfere with the loading of the 
rack 
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THE NEW LOCOMOTIVES FOR THE MIDLAND 
RAILWAY. 

accompanying photograph of the first of the 

locomotives ordered by the Midland Railway, 

the Locomotive Works, is of 


It is the first standard gage locomo- 


The 
twenty 
England, from Bald win 
special interest 
for the regular service 
of an English the 
are deceptive it will prove to be the introduction to an 
trade in this 


tools have already established themselves in the good 


tive to be built in this country 


and unless present signs 


railroad, 


extensive direction. American machine 
opinion of the English engineers, and the same quali 
ties for handiness and low cost will probably win for 
recognition. At 
building for the 


the American locomotive a similar 
any rate, the forty 


Midiand and Great Northern railways will have an op- 


locomotives now 


portunity to show whet thev can do in competition 


with the standard freight locomotives of English wake, 


and the test 
will be made = 
on a fair field 
and with n: 
favor. 
As will be 
seen from th 
cut, these en 


differ 


very slightly in 


gines 
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over each rail jast in front of the leading wheels. 
As the English do not use the single central coup- 
ling, it was necessary to attach the twin “ buffers” 
which will be noticed on the front and rear of the 
engine. Other minor differences are the brass top 
on the smokestack and the use of the Gresham steam 
sander in front of and behind the main drivers. The 
front sander connects with a sand-box on the top of the 
boiler and the other with a smaller sand-box located 
beneath the running-board. 

The really radical difference from American prac- 
tice is in the firebox, which together with the stay- 
bolts is made of copper. It is the practically universal 
English custom to use copper for these parts because of 
its durability, but its greater cost’goes to offset this ad- 
vantage, and is one of the causes of the increased cost 
of the English machine. The customary screw revers- 
ing gear is replaced by the lever, and to compensate for 
the absence of water scoops the tank will be of un- 
usual capacity. 

The leading dimensions are as follows : 
18 inches diameter by 24 inches stroke ; 
inches diameter ; weight on drivers, 83,100 pounds ; on 
truck, 17,150 pounds ; total for engine, 100,250 pounds ; 
total for engine and tender, 179,550 pounds ; heating 
surface, firebox, 120 square feet; tubes, 1,246 square 
total, 1,366 square feet; grate area, 16°7 square 
boiler pressure, 180 pounds per square inch. 


Cylinders, 
wheels, 60 


feet : 
feet ; 

The most striking features to English eyes will be 
the roomy and comfortable cab, and the method of 
carrying the tender on two trucks, the custom being 
to use six wheels on rigid axles. The cab will be cer- 
tain to commend itself to ‘‘engine drivers,” as they are 
called on the other side, especially during the severe 
and stormy weather to which the railroads which run 
to the North from London are liable to be exposed in 


the winter months. 





> aa i 
The of Rum, 

It might be thought impossible on the face of it that 
there could be any bacteriology of rum, seeing that it 
contains nearly 75 per cent of aleohol; but according 
to the results of a very interesting investigation re- 
cently made by Mr. V. H. Veley, M.A., F.R.S., of Ox- 
ford University, and his wife, there does exists an or- 
ganism in rum which accounts for an apparent disease 
to which it is liable at times and which is known in 
the trade as ‘‘faultiness.” The cause of this disease 
has long been unexplained, for it has never occurred to 
those concerned that it could be due to a microbe, 
especially as the strength of the spirit is only 25 per 
cent short of pure alcohol. The “ faultiness” of rum 
is at once obvious when the spirit is diluted with an 
equal bulk of water, the diluted liquid either immedi- 
ately or after some hours becoming cloudy and de- 
positing on longer standing a more or less copious pre- 
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cipitate or showing the presence in greater or less 
abundance of floating floceulencies. The micrococcus 
which has been isolated and identified as the cause of 
‘ faultiness ” It does 
not, however, appear to be pathogenic or toxic accord- 
ing to the results of inoculating a guinea-pig. Its 
survival in spirit—that is, in a liquid which has hither- 
to been considered to be one of the best materials for 
specimens — is remarkable. 
however, the organism does not 
flourish in alcohol, but “in its gelatinous envelope, 
thus living as it were in a state of siege in its own 
castle, through the walls of which it can obtain its 
necessary supplies of food in the form of sugar while 
keeping out its enemy aleohol.” No definite information 
has been obtained as to the original habitation of this 
peculiar micro-organism. The discoverers of this 
new micro-organism propose to eall it provisionally 
Coleothrix from xoAeds (a sheath) and 
ueivorns (a drunkard)—a name ingeniously suggested 


is a very interesting organism. 


preserving anatomical 


Strictly speaking, 


methy stes, 


by a fellow of Corpus Christi College.—Lancet. 





appearance 
from a 
Aweriean 


stand 
ard 
mogul, the 
only diseern) 
ble difference 


being the ab 
sence of the 
bell and pilot 
The former is 
not unused on 
English roads 
and the latter 


is replaced by 
two vertical 


guards, one 
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AN AUTOMATIC SAFETY APPLIANCE FOR RAILROADS, 

An invention has been patented by Gideon 8. Jeff- 
ries, of Reading, Pa., by means of which the applica- 
tion of the air brakes of a train can be controlled inde- 
pendently of the engineer, the invention providing 
means whereby a device operated upon by an obstrue- 
tion on the track opens a vent in the train-pipe and 
permits the air to escape to set the brakes. 

Fig. 1 shows the invention applied to a locomotive 
and used in connection with asemaphore arm. Fig. 2 
is a detail perspective view of the device carried by 
the locomotive. Fig. 3 is a perspective view of an 
obstruction for application to the rail. 

The air-brakes can be applied either by an obstruc- 
tion of the type shownin Fig. 3, or by means of an 
arched plate operated in conjunction with the sema- 
phore signal. 

The train-pipe is connected with the air-brake system 
and is braced to the truck of the pony-wheels. A 
bracket is secured to the train-pipe, which bracket has 
a supporting arm to which a lever is pivoted. This 
lever is provided with a valve controlling a vent in the 
train-pipe, and is tilted by the obstruction on the track 
to open the vent in order to apply the brakes. A latch 
is provided which holds the lever in the position to 
which it has been tilted. In rear of the supporting- 
arm carrying the lever, a downwardly-curved arm de- 
pends, provided with a spring to form a yielding abut- 
ment to cushion the lever when operated by the ob- 
struction. The latch which holds the lever in tilted 
position is released by an arm operated from the loco- 
motive cab and is actuated by a spring to force it down 
upon the lever, another spring connecting the lever 
with the bracket acting to readjust the lever. 

If the various parts be in the position shown in Figs. 
1 and 2, the pressure in the train-pipe will be retained 
and the brakes will not be set. But if the obstruction 
shown in Fig. 3 be placed upon the track, or the arched 
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plate connected with the semaphore be lifted alongside 
the rail, the lever will be tilted as it passes over the 
obstruction, and the latch will be forced by its spring 
into engagement with a seat on the forward end of the 
lever. In this position of the parts the vent in the 
train pipe will be open and the brakes will beset. The 
parts may be readjusted by the engineer to the posi- 
tions shown, by operating the connections which con- 
trol the arm of the latch, the lever being forced by its 
spring to its normal position, so that the vent will be 
closed. 

The device, besides being simple in construction, posi- 
tive in action, and operating to hold the train-pipe 
open as long as desired, possesses the werit of being 
readily applied 
to any locomo- 
tive. 

= ae 

M. SECRE- 
TAN, of Paris, 


the owner of 
the famous 
Secretan col- 
lection which 
was dispersed 
gome years 
ago, is dead. 
After having 
made a large 


fortune in 
copper, he 
lest his for- 
tune and his 
collection was 
sold. He was 
the owner of 
Millet’s ‘*An- 
gelus,” which 
sold for $110,- 
000. 
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A PITMAN-HEAD FOR HIGH-SPEED MACHINES. 

The pitman-head illustrated in the accompanying 
engraving is especially designed for use on high-speed 
machines and is so constructed that wear can readily 
be taken up. 

Fig. 1 is a perspective view of the pitman-head. Fig. 
2is a detail showing a peculiar form of bolt used in 
connection with the head. 

The pitman-head is composed of a body and a cap 
integrally connected with each other at one side bya 
split-ring, so that the cap is spring-supported on one 
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side of the body. At the side opposite the split-ring, 
the body and cap are provided with flanges connected 
with each other by a bolt, so as to enable the cap to be 
swung toward the body in order to take up any wear 
that way occur in the bearing of the pitman-head. In 
order to lock the nut in place after such an adjustment 
has been made, notches are made in the nut as shown 
in Fig. 2, which are engaged by a linch-pin remov- 
ably held in an aperture in the bolt and passed through 
opposite notches in the nut. 

The bearing of the pitman is made in box-sections, 
secured to the head by set screws. Oil-holes in the cap 
and upper box-section permit the lubrication of the 
bearing and the wrist pin engaged by the head. 

The pitman head is attached to the pitman bar or 
rod by means of an arm secured or formed on the body. 

The inventor of this pitman-head is Walter Johnson, 
North Loup, Neb. 

2 2 a 
A COUPLING FOR THE AIR-PIPES OF RAILWAY- 
CARS. 

In the accompanying illustration we illustrate a 

coupling for train-pipes, which is so constructed that 
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SINCLAIR’S TRAIN-PIPE COUPLING. 


its sections can be automatically connected, and which 
is so mounted that it ean move vertically and horizon- 
tally without danger of the parts’ separating. 

Fig. 1 illustrates the application of the coupling to 
Fig. 2 is an enlarged perspective view of 
the coupling-heads. 

Each coupling-head is provided with an inclined 
face having an inlet valve communicating with a tubu- 
larshank. Opposite the inclined face of each head, a 
tapering hood is located, which is attached to the head 
and which has an inclination from its connection with 
the hood laterally in an outward direction. Each hood 


two cars, 
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is also longitudinally tapered rearwardly, its front and 
rear ends being open. A spring-tongue is projected 
from the forward, contracted portion of each head, 
which tongue is laterally inclined in a direction op- 
posite to the lateral inclination of the hood. By this 
arrangement the hood of one coupling is made to re- 
ceive and guide the spring-tongue of the opposing 
coupling, the bearing of the tongues against the hoods 
being sufficient to cause the inclined faces of the op- 
posing coupling-heads to be held in close engagement, 
so that the inlet-valves will be in alinement. 

The tubular shank of each coupling has a branch to 
which the air-hose is attached, the communication be- 
tween the hose and the air-pipes on the bottom of 
the car being controlled by angle-cocks which may 
be operated either from a point near the ground or 
from the top of the ear. 

At the rear end of the tubular shank communicating 
with the inlet-valve of each coupling-head, a collar is 
secured, which is attached toa bur. The bar and tub- 
ular shank are so held in hangers that the shank por- 
tions of each head may have vertical as well as lateral 
movement, in order to prevent uncoupling when the 
cars sway laterally or move vertically. The collars of the 
shanks are pressed toward each other by coiled springs, 
as shown in Fig. 1; and these coiled springs acting in 
conjunction with the spring-tongues of the hoods, 
maintain the relative positions of the various parts. 

The inventor of this coupling is Millard F. Sinclair, 
of Humboldt, Tenn. 


>-?o-— 





Students in Forestry. 

The Forester of the Department of Agriculture an- 
nounces that a few well qualified men may find posi- 
tions as student assistants in the Division of Forestry. 
They will be assigned to practical field work, and their 
expenses will be borne by the government, which will 
also pay them $300 per annum. The students must 
have an excellent knowledge of botany and must also 
have some knowledge of geology, mathematics, phy- 
sics, chemistry, entomology, zoology, surveying, ete. 
The plan will probably enable the government to 
get intelligent and fairly well equipped young men to 
do the field work of the Forestry Division, and it is pro- 
babie that some time the services of the students will 
be turned to valuable account by the Department of 
the Interior in its forest conservation programme. 

Se 
A WRENCH FOR TIRE-BOLTS. 

The annexed engraving represents a device intended 
for use in connection with the tightening and remov- 
ing of tire-bolts, one end of the bolt being engaged by 
one jaw of a pair of tongs to prevent the nut from rotat- 
ing, and the nut at the opposite end being engaged by 
a wrench which may be rotated so as to loosen or tight- 
en the nut. 

Fig 1 is a perspective view of the wrench. 

Fig. 2 is a detail view, showing the jaws of the wrench 
in partial section. 

The device is mounted upon two levers pivoted to- 
gether, so as to form a pair of tongs. One of these 
levers carries a single jaw, and the other a double jaw. 
The single jaw is provided with a threaded bolt, which 
is designed to engage the end of a tire-bolt, in order to 
prevent itsturning. In the jaw-end of the other lever 
two gears are journaled. One gear has a hollow shaft 
forming a nut-engaging socket, and provided with a 
key-and-feather connection with the gear, the shaft be- 
ing therefore slidable lengthwise, and yet being free to 
turn. A spring engages tlc outer end of this socket- 
shaft, to hold it upon the nut. The other gear has a 
shaft extending through the opposite jaw, which shaft 
carries a crank, by means of which the gears are 
turned. 

In using this wrench the jaws are wade to embrace 
the felly; and the threaded bolt 
carried by the one jaw is screwed 
down upon the head of the tire- 
bolt, the end of the socket-shaft of 
the one gear in the other jaw hav- 
ing previously been passed over 
the nut. On tightening the jaw- 
bolt, by bringing the ends of the 
tongs together, the pressure is re- 
sisted, not by the socket-shaft of 
the gear, but by the jaw. By rea- 
son of this construction the socket- 
shaft is not forced into the wood 
more than is necessary to hold the 
nut securely. 

If it be so desired, a receptacle 
ean be hung from the double jaw 
in order to receive a nut after hav- 
ing been removed from a bolt. The 
wrench has been patented by Wal- 
frid Larson, of Kingsburg, Cal. 

2 A 
American Locomotive for 
Sweden, 

The first locomotive manafactur- 
ed by the Richmond Locomotive 
Works for a railroad in Sweden has 
made her trial trip from Richmond 
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to Newport News. The contract calls for a dozen en 
gines, and work on them will be pushed at once. The 
locomotive has no bell, pilot or coweatcher, all the 
railroads in Sweden being fenced in. 
0 ee 
AN IMPROVED PRUNING IMPLEMENT. 

A new form of pruning implement has recently been 
invented, which is well adapted to the trimming and 
pruning of tree-branches, and which is provided with 
chisel to pare or smooth broken or jagged wood. 

Fig. 1 is a perspective view of the complete imple 
ment, Fig. 
3 shows a portion of the reach-rod. 

The combined pruning hook and chisel comprises a 
cutter-iron having a chisel-edge on its front portion, and 
a pruning-knife edge which is formed in the side and 
which coacts with a shoulder to eut the branch, 
This cutter-iron slides in the flattened sleeve of a socket 


Fig. 2 is a perspective view of the cutter. 
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on the handle of the implement. The inner end of the 
cutter-iron is formed with an aperture the shape of 
which conforms to the shape of the outer end of the 
reach-rod ; so that the reach-rod and eutter-iron can be 
detachably connected. The reach-rod is flattened at 
one end to slide in the flattened part of the socket of 
the handle, and is provided with a nut at the handle- 
end. To deliver blows upon the stock or handle, or 
upon the nut on the reach-rod, a hammer-weight of 
convenient form for a handhold is used. 

In operation the pruning-knife edge is hooked over 
the branch to be cut off, with the branch resting 
against the shoulder opposite the knife-edge. By 
ineans of the hammer-weight repeated blows are struck 
upon the nut on the end of the reach-rod ; and these 
blows are communicated through the rod to the cutter. 
For the purpose of smoothing or cutting away wood 
the chisel-edge on the front portion of the cutter-iron 
is used, the blows in this instance being delivered upon 
the handle. 

The implement is the 
South Bend, Washington. 

Orem 

A TEXAS inventor has devised a simple shower bath 
which can be used where a bathroom is not piped 
so as to provide a fixed shower bath. It consists 
of an ordinary bucket with a double bottom; the 
lower bottom is perforated for the purpose of dis- 
tributing water into fine sprays, while the second 
one has only one opening, which is controlled by 
a valve, the handle of which extends through the 
wall of the bucket to the outside. The bucket is filled 
with water and suspended on a bracket over the tub. 
The shower is then secured by simply turning the 
handle of the valve, which releases the water. 


invention of Isaac Smith, 
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Sorrespondence. 


More Light om the Smokeless Powder Question. 
To the Editor of the SCIENTIFIC AMERICAN: 

The ScIENTIFIC AMERICAN of May 6 contains a let- 
ter from E. J. Ryves, of London, England, relative to 
the recent wrecking of a 10-inch gun at Sandy Hook. 
The tenor of this communication is to the effect that 
this deplorable accident is directly chargeable to in- 
herent faults of multi-perforated powder. This attack 


upon a brilliant solution of the smokeless powder prob- 
lem involves insinuations and charges that I cannot 
allow to pass by in silence. Those who are acquainted 
with the relations of the Maxim brothers have already 
read between the lines of Hiram Maxim’s—I should say 
Mr. Ryves’—letter. But the vast majority of your 


readers are ignorant of this fraternal warfare, and I 
crave your permission to place before them in the 
coluinns of your paper some facts that may convince 
them that our ordnance officers, though unprogressive, 
are not yet fit subjects for the attention of alienists, 
and that all knowledge did not desert this country 
when the plans of a certain machine gun crossed the 
Atlantic. 

My claims for consideration in this matter rest with the 
fact that I acted as assistant in the experiments of Dr. 
Schtipphaus and Hudson Maxim and as superintendent 
of the company formed for the commercial utilization 
of the results of those experiments, which covered very 
fully the field of smokeless powder. As the inference 
from the letter in question and an article in the SCIEN- 
TIFIC AMERICAN SUPPLEMENT for May 6 inspired by 
Hiram Maxim is that the Schiipphaus-Maxim powder 
was founded upon the early work of that gentleman, 
it will be necessary to add some more secret history. 
Hudson Maxim had undertaken to develop a smokeless 
powder torpedo gun system. Mr. Maxim associated 
with himself Dr. Robert C. Schiipphaus. To produce 
a progressive powder, Mr. Maxim had in view a tubu- 
lar powder, with a thin non-combustible or slowly 
burning cover. Practical difficulties made us discard 
the idea. Recalling Capt. Rodman’s work with multi- 
perforated cakes of black powder, multi-perforated 
grains without covering were adopted, since mathe- 
matics showed that such grains could be made to ap- 
proximate the theoretical advantages of a covered 
tubular powder with regard to an increasing burning 
surface. 

But no smokeless powder formula of the day was 
suitable for the production of a satisfactory multi- 
perforated powder. New lines entirely had to be 
pursued. While Mr. Maxim gave his attention to 
dies and torpedo guns, Dr. Schiipphaus busied him- 
self with this problem with the most happy re- 
sults, discovering a suitable formula, capable of wide 
variations to meet ail intelligent views, and a process 
for manufacturing commercially that formula into a 
perfect multi-perforated grain. Later I brovght out 
relating to the most advan- 
tageous shape of the perforations, for which patents 


the *“‘segmental grain,” 


have been granted me in the United States and 
Germany. This history will dispose of the implica- 
tion that the Sehiipphaus-Maxim powder may be 
traced to Hiram Maxim through Hudson Maxim's 
early connections with his brother. If Hiram Maxim 
would but publish the retraction he made to Mr. Vick- 
ers of bis firm concerning this point, his understudies 
might be more guarded in their statements. A word 
in regard to Dr. Schiipphaus will not be out of place, 
for he is a pioneer in the American smokeless powder 
field. Wheu smokeless powders began to make a stir in 
America, his investigations were turned in that diree- 
tion, with the result that in 1890 he submitted several 
powders to the United States government. For the 0°30 
ealiber gun, then in its experimental stage, two forms 
of guneotton powders were offered, representing ideas 
that have not been improved upon to this day. But 
the ignition of these with the primers in use proving 
very unsatisfactory, and the ery being for the high 
ballistics inherent in the nitroglycerin powders, he 
produced such a powder that gave superior results in 
the 0°30 caliber rifle. He then took the ordnance office 
by surprise in presenting samples of this powder for 
the 8-inch rifle. Satisfactory results were obtained, 
but to no avail. 

Rip Van Winkle of the Ordnance Department turned 
in for another sleep, with the result that utter con- 
sternation ruled throughout the department when the 
adoption of the Krag-Jorgensen rifle brought the real- 
ization that they had no American powder even in 
sight for it, since the early inventors had retired per- 
manently in disgast from the field of small-arms pow- 
der 

It was certainly premature upon the part of Dr. 
Schiipphaus to poke Rip Van Winkle, of the Ordnance 
Department, in the ribs five years ahead of any other 
American inventor and say, ‘* Wake up, old man, and 
try to catch up with Europe; here is some smokeless 
powder for a large rifle.” 

When Dr. Schtipphaus took up the powder ques- 
tion some years later with Hudson Maxim, the erosive 
qualities of high grade nitroglycerin powders had 
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been recognized, and the demand was for guncotton 
powders, with higher ballistic properties than they 
then possessed. 

Mr. Ryves’ discovery that multi-perforating is not ad- 
vantageous, but dangerous, is novel. The Ordnance 
Department of the United States Army has never been 
accused of jumping to conclusions. After three years’ 
experience it announced very firmly that multi-perfor- 
ated powder was to be credited with all the advantages 
that had been claimed for it. Powder was supplied for 
all the guns of the United States Army, and duplicated 
in part of them many times. What excited particular 
comment, outside of the powder’s high ballistic and 
low erosive value, was its remarkable reliability and 
regularity. However, Mr. Ryves has made tests. The 
trouble with those experiments is that they were com- 
parative ones. The experienced engineer will al- 
ways go shy of such tests. The comparative test deals 
with relatives, and generally omits some essential 
condition. It had been attempted to manufacture 
multi-perforated cordite, with no success at all. There 
was a quasi-peace between the Maxim brothers then, 
and they were working together for the introduction 
of multi-perforated powder into England. Hiram pro- 
posed, however, that some credit should go to him, and 
so walked the cordite formula onto the scene. But flat 
failure followed. Whatever is added, vaseline or castor 
oil, is put in for the simple purpose of keeping the 
larger rods from warping and checking badly. It does 
not sueceed any too well with plain rods and is utterly 
out of the question with the intricate forms of multi- 
perforated grains. Then transversely perforated rods 
were tried. Cordite being too brittle for being punch- 
ed into, some rods of Chilworth powder were secured 
and perforated transversely, it having a rubbery con- 
sistency. Theoretically, I cannot figure out any par- 
ticular advantage in transversely perforating the usual 
long solid rods to which the process must be applied. 
The rod of cireular section employed in England was a 
very poor form additionally for the purpose. It is proba- 
ble that the Chilworth powder was just right for the 
gun. This was perforated with sapient wisdom in a 
manner that rendered it a quicker powder for that gun, 
and that meant a lowering of ballistics obtainable 
with it. That the perforated powder gave equal bal- 
listies with the unperforated is explainable by the fact 
that the perforations were such as but to quicken the 
powder to a degree that the slight advantages of trans- 
verse perforations could counterbalance. Furthermore 
there could exist doubts as to the action of such trans- 
versely perforated rods in a gun where experience and 
theory both dictated that the short longitudinally per- 
forated grain offered especial advantages for regular- 
ity of action. Mr. Ryves’ witnessed some loosely con- 
ducted experiments of a system never tried before, and 
would damn something else by it. He may have fired 
more rounds of ammunition than most men alive, but 
inhalation of powder gases has never been classified by 
the medicinal profession as a brain tonic. 

No powder was sent to England at that time on 
account of troubles in the company. But it had 
been distinctly understood that we would not guar- 
antee our powder to pass the English heat test. 
While the United States was conning its smokeless 
powder primer, prudence did not dictate the build- 
ing of a costly guneotton plant, and that article was 
purchased in the American market. It was the best 
to be had, but not up to the English standard, and 
it is manifest that a powder cannot be more stable 
than its ingredients. The implication that the process 
hart the stability of the ingredients is best answered by 
the fact that the Schiipphaus-Maxim powder led Ame- 
rican powders in that regard and contributed largely to 
the raising of the American heat test that then existed. 

Then again the powder is damned because it con- 
tains di-nitroceliulose. There must be many fools in 
the business, then, since the Russian, German, French, 
and American powders for large rifles contain that arti- 
cle by intention. Even cordite has some that is always 
produced in the manufacture of military guncotton. 
The only powder that made use of military guncot- 
ton from which the soluble cotton had been specially 
extracted has a nice headstone in the powder grave- 
yard. The truth of the matter is that di-nitrocellulose 
is a generic term comprising a large number of varie- 
ties of nitrocellulose, many of which are eminently 
suitable for use in smokeless powders. 

Basing an opinion upon experience derived by my 
connection with the development and manufacture of 
multi-perforated smokeless powder, and upon such in- 
formation concerning the trend of commercial produc- 
tion of powder in this country during the last year or 
so that has reached me, I do not hold with any ex- 
planations that have been publicly advanced. That 
placing it upon the wulti-perforated feature seems to 
me to border upon the nonsensical, for it is reason that 
an inherent defect should have put itself in evidence 
during three years of trials. The same thing was al- 
leged of brown prismatic powder with its central hole 
to account for abnormal pressures occasionally en- 
countered. But Vieille showed that such pressures 
arose from wave action in the powder gases induced by 
certain conditions of loading. When these conditions 
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were avoided in practice, abnormal pressures disap. 
peared. My opinion would involve responsibilities 
that I do not care to assume in absence of direct proof 
of any cause. In addition, I know that a most emi- 
nent authority in Europe, with a wide experience in 
powder matters covering many years, has stated firmly 
that any smokeless powder may detonate in a gun 
under certain conditions. What those circumstances 
are I do not know, since the man in question vouch- 
safed only the general statement. The report of the 
board investigating the accident will be a basis for the 
advancement of ideas by those who may not agree 
with the conclusions. FrED. H. MCGAHTE, M.E. 
580 Henry Street, Brooklyn, N. Y. 


Japanese Clock, 

To the Editor of the SCIENTIFIC AMERICAN ; 

In your issue of May 6 is an illustrated article about 
a Japanese clock in which mention might be made of 
some interesting facts pertaining to Japanese horology. 

The Japanese divide the twenty-four hours into 
twelve periods of time, of which six belong to the night, 
and six to the day, their day beginning at sunrise and 
ending at sunset. Whether the day or night be long 
or short, there are always six periods ineach. To at- 
tain this the characters or numerals on the scale are ad- 
justable, two of them are set, one to agree with sunrise, 
the other with sunset, and the four characters between 
them divide the space into equal portions. Thus, 
when the period of daylight is longer than the night, 
the day hours will be proportionately longer than those 
of night. Another peculiarity in their scale is, that 
they only use six characters, those from four to nine, 
and these read backward. The scale on your clock 
is numbered consecutively or 

6, 5, 4, 9, 8, 7, 6, 5, 4, 9, 8, 7, 
7 








Why these are so arranged from top to bottom I should 
like to know. 

The United States National Museum has a clock like 
the one you illustrate. It also has a Chinese watch 
with adjustable figures on the dial that are placed in 
the same order as those on the clock scale. 

E. H. HAWLEY. 

Smithsonian Institution, United States National 


Museum. 
et we 


The Speed of Warships. 
To the Editor of the SCIENTIFIC AMERICAN : 

I have read with much interest the several articles on 
the various foreign navies, and note the widespread pop- 
ularity which they, as well as the Naval and Coast De- 
fense SUPPLEMENTS, have gained. A discussion of the 
various navies, also of the different types of vessels con- 
tained therein, proves to be an unusually interesting 
subject at the present time, and I am pleased to note 
that the SCIENTIFIC AMERICAN is aiming to keep its 
readers thoroughly informed on naval matters. One 
fact impresses itself very forcibly on the reader's mind, 
namely, the superiority both in number and excellence 
of the British vessels over those of the Continental 
navies. A very important advantage, and one which 
is somewhat overlooked in the comments on the British 
navy, is that the rated speed of their vessels is based 
on natural draught instead of forced as in all other 
navies, and asa result a 21-knot vessel of the ‘‘Cressy” 
class would be able, under forced draught, to easily 
overtake a 22-knot vessel of other navies should it 
come to a chase on the open sea, as she could make 
over 22 knots under forced draught, a very important 
advantage not to be lost sight of in speed comparisons. 
While the British vessels as a rule do not carry as 
heavy armaments as some others of the same or even 
less displacement, the additional weight will always be 
found to be well accounted for in the more powerful 
boilers and engines required to give them their excel- 
lent high speed under natural draught, and in the ad- 
ditional ammunition and stores earried. British ships 
were they rated at forced draught would be found to 
be the fastest vessels afloat for their class by a large 
margin, a very important advantage. A British vessel 
to-day, in case of hostilities, would be able to accept or 
refuse battle from hostile ships of equal or superior 
power for this reason, to say nothing of being able to 
maintain her most advantageous fighting range should 
she choose to risk an engagement with a more power- 
ful foe. A comparison of the run from Southampton 
to New York of our ‘‘ Columbia” (22°8 knots trial speed) 
when she averaged 18°41 knots per hour with the British 
cruiser ‘‘ Diadem™ (20°5 knots rated speed), from Gib- 
raltar to the Nore, when she averaged 19°27 knots per 
hour, both runs being made under natural draught, 
proves the above beyond any question. It is with no 
little humiliation that all admirers of our navy note 
the following facts in a speed comparison of our ships 
with England’s. Our “ Kearsarge” and “ Alabama” 
classes, which are not yet in commission (nor will the 
last named class be for another year), have the low 
speed of 16 knots (equal to 14! or 15 in service), and 
are several knots slower than ships of the same date in 
foreign navies. Of course the “ Maine” class are a 
great improvement over the last named of our navy, 
and the fact that the Senate effectually blocked the 
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construction of our 13,500-ton battleships and 12,000- 
ton armored cruisers until next year, while greatly to 
be deplored, would be fortunate should the Bureau of 
Construction see fit to take advantage of the fact and 
increase the speed of the battleships and armored 
sruisers to 19 and 23 knots respectively ; in which case 
they would be more up-to-date vessels at the time of 
their completion. It is likely that Congress would have 
to be asked for an additional appropriation to cover 
the increased cost, also the displacement would proba- 
bly have to be increased ; but according to the exact 
wording of the naval bill this would be feasible. There 
is no plausible reason why the United States should 
not have ships the equal of any afloat or under con- 
struction. England has set the speed of her new bat- 
tleships and armored cruisers of the ‘‘ Duncan” and 
* Drake” classes at 19 and 23 knots respectively and 
they will be completed and in commission sometime 
before our new vessels. It is difficult to understand 
why, in view of the all-important lessons taught by 
the late war, the naval authorities do not replace the 
1 and 6-pounder guns on the plans of the ‘ Maine” 
class, also the proposed new vessels, with 12 and 8 
pounders. It was clearly demonstrated that the 1- 
pounder gun has no place on armorclads where the 
fighting range is from 1,500 to 3,000 yards. The 12 and 
3-pounders are coneeded by nearly all naval authori- 
ties to be the ideal light rapid-fire guns for both bat- 
tleships and cruisers, 

The construction of six unprotected cruisers of about 
2.500 tons trial displacement, of the low speed of 16 
knots per hour, which seems to have been decided upon 
according to the clipping I inclose, if true, seems to be 
ouly one step removed from the absurd act of Congress, 
over a year ago, when it inserted a clause in the naval 
bill providing for the four obsolete monitors now un- 
der construction. It has lately been discovered that 
the six small cruisers can be raised to about 3,200 
tons displacement, and still be constructed within the 
amount appropriated, $1,140,000 each. Why not build 
six protected cruisers of a little less displacement, and 
about the speed of the ** New Orleans,” or six improved 
* Raleighs,” and arm them with two 6-inch and ten 
5-inch rapid-firers, or ten rapid-fire 6-inch. 

It is reasonably certain that vessels of the above type 
could be built for the amount appropriated, and would 
not be a comparatively useless waste of the people's 
money, as will be the case if the present plans are 
persisted in. It would be fortunate if Secretary Long 
would withhold his approval of the plans for such ex- 
tremely slow vessels. An expression of opinion from 
the editor as to the value of the proposed slow vessels 
in time of war would be interesting. If they were at- 
tached toa squadron they would be of no value, and 
would keep down its speed toabout 1444 knots. Ifthey 
ventured out to sea, and encountered a hostile ship or 
fleet, they would probably have to surrender, or fight a 
more powerful antagonist, as they would have no 
choice of battle on account of very low speed. Of 
course they could be used for police duty in times of 
peace, but warships are supposed to be built to fight 
also, and these vessels seem to be wofully deficient in 
two of the most important requirements, speed and 
protection. 

The proposed large coal supply of the small cruisers is 
unusually heavy, and is important, but good speed, 
protection and armament will win a vastly greater 
number of battles than a hundred or so tons of coal. 
It is sincerely to be hoped that the plans as outlined in 
the inelosed clipping will not be the ones finally 
adopted, and it does not seem possible that the Bureau 
of Construction would commit itself to vessels of the 
unheard-of speed of 16 Knots in this advanced period of 
warship construction. A SUBSCRIBER. 

Billings, Montana, April 26, 1899. 

[The question of speed in warships is treated at some 
length in our editorial columns. In comparing the 
speed of our new battleships and cruisers with that of 
the new 19 knot battleships and 23-knot cruisers of the 
British navy, our correspondent overlooks the fact 
that our ships will be more heavily armed. We are 
willing to sacrifice a knot of speed for a preponderance 
in armament. The six new vessels referred to by our 
correspondent have been designed to meet the new 
conditions imposed by our possessions in the Pacific 
and the West Indies. They are intended for service 
on distant stations, to reach which, it is necessary to 
make long unbroken trips, or on stations more or Jess 
remote where docking facilities are wanting. 

With a view to this they are to be sheathed and cop- 
pered (the weight of which covering reduces the speed 
by from a quarter to half a knot) and they are to have 
an unusually large coal supply, sufficient to carry them 
8,000 miles without recoaling. 

The cowparatively low speed is in agreement witb a 
growing belief among naval men all over the world, 
that while higher speed is desirable in the battleships 
and large cruisers, it is not so essential in the smaller 
cruisers which do police duty on distant stations.—ED. ] 

PLANS are being made for the projected canal be- 
tween Berlin and Stettin by which vessels of heavy 
tonnage will be able to reach Berlin. 


Scientific American. 


Mr. Eddy’s Later Experiments, 

Mr. W. A. Eddy, of Bayonne, N. J., has been con- 
tinuing his experiments of sending up a hot air balloon 
sarrying a thérmometer, to which we have already re- 
ferred. The balloon was held captive ata height of 
400 feet. The earth temperature when the balloon first 
ascended was 69° above zero. Five minutes later when 
it was hauled down the thermometer registered 66°. 
At the second ascension, when the height of 600 feet 
was reached, there was a difference of 3°. The balloon 
is 12 feet in diameter and exerts a lift of 4 pounds. The 
thermometer weighs 3 ounces and is arranged to give 
the readings of the extreme beat and extreme cold. It 
was impossible to use kites because the wind was so 
light that they would not remain aloft. The expenses 
of the experiment are borne by the Hodgkins Fund of 
the Smithsonian Institution. 
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A BEDSTEAD FOR INVALIDS. 

We illustrate herewith a bedstead for invalids, which 
has a head portion arranged to be raised and held yield- 
ingly in an inelined position by springs. 

Fig. 1 is a perspective view of the bedstead. Fig. 2 
shows a brake employed for the purpose of preventing 
too quick a movement of the head-portion under the 
action of the springs. 

The movable head portion of the bed bottom is 
pivoted to the side rails of the bedstead. Arms extend 
downwardly from the sides of the head-portion and are 
connected at their lower ends by across rod. To these 
cross rods and to another cross rod secured tothe side 
rail springs are secured which serve to swing the head 
portion into an inclined position. 

In the head-posts of the beadstead, a power-shaft 
and a drum-shaft are journaled, connected by gear- 
wheels, and operated by a crank. Around the drum- 
shaft a rope is wound which is connected with the 
movable head-portion. 

By releasing a dog which controls one of the gear- 
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COUGHLIN’S BEDSTEAD 


wheels, the spring secured to the cross rod connecting 
the downwardly-extending arms of the head-portion 
will swing the head-portion apward, the springs being 
of sufficient strength to raise the patient lying upon the 
bed. In order to prevent too violent a movement of 
the head-portion, a brake-strap engaging the power- 
shaft and the drum-shafts as shown in Fig. 2 is em- 
pioyed. 

As indicated in Fig. 1,a table may be placed upon 
the side-rails, the table being so mounted that it can 
be pushed lengthwise but not sidewise. 

The beadstead is the invention of William Coughlin, 
252 East Fifty-second Street, Manhattan, New York 


City. 
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American Bridges for Burma. 

The Burma Railways Company invited six Eng- 
lish and two American firms to make a tender for the 
Goktick viaduct in Burma. Four of the English 
firms responded, and the most favorable English tender 
required three years for completion of the work, and 
the cost was to be $590,000. The American tender 
proposed to complete the work in one year at a cost 
of $300,000. It is needless to say that the Burma 
Railways Company accepted the tender of the American 


company. 





+>] 
Our Losses in Two Wars Compared, 

The War Department has prepared a memorandum 
which compares the losses in the Spanish War with 
those in the first vear of the Civil War. The aggregate 
strength of the troops employed in the war with 
Spain was approximately 267,000, covering a period 
from May, 1898, to April, 1899, inclusive. During this 
time deaths from all causes amounted to 6,190, or 24 
per cent. The mean strength for the first year of the 
Civil War was 276,371, and the aggregate loss by deaths 
from all causes was 19,159, a percentage of 6°8. 
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Sclence Notes, 

The Belgian consul at Manila states that money for 
the construction of the projected railway connecting 
the north and south portions of the island of Luzon 
with Manila has already been subscribed in Belgium, 

Prof. Campanile and E. Stromei expiain that phos- 
phorescence in Geissler tubes is due to gradual charg- 
ing and extremely rapid discharging of the walls of the 
tube at the part covered externally by the anodie tin 
foil, the phosphorescence being set up on the opposite 
wall during the extremely rapid discharge. 

A railway company of Brooklyn has a special ear 
fitted with a hydraulic jack by which the car can be 
lifted off the rails of the crossings and put op another 
track having no connection by switches. They also 
have a special tower car with an adjustable platform 
on the roof enabling repairs to be effected on the “up” 
trolley wire while the tower ear is on the *‘ down” line. 
This car is very useful in stringing trolley wires. 

Dr. Koeppe notes that distilled water is decidedly 
deleterious to protoplasin, absorbing from the same 
saline constituents and swelling its tissue even to the 
extent of destroying the vitality of the cells. Distilled 
water has a similar action on the cells of the stomach, 
producing in some eases vowiting and catarrhal trou- 
bles. He coneludes that the toxie property of certain 
glacier and spring water is due to its absolute purity, 
which also explains why the sucking of ice and drink- 
ing of glacier water sometimes causes stomach derange- 
ment. 

A German inventor has devised a curious display 
apparatus which consists of a mirror having its rear 
face silvered to such a degree as to render it capable 
of reflecting objects. A picture is secured in the rear 
of the mirror and under ordinary conditions it is in- 
distinguisbable throughit. An electrie light is mounted 
in the recess at the rear of the mirror, which can be 
lighted and extinguished at will. When the current 
is turned on, the picture on the back is brought into 
view, and, as the light may be flashed intermittently, a 
curious effect is produced. 

Sir W. B. Richmond is pursuing his campaign 
against the smoke of London. The Coal Smoke Abate- 
ment Society, over which he presides, is attracting 
leaders of artistic and scientific circles of the metro- 
polis and now seeks to enlist as well the skill of those 
in the mechanical world. Ata recent meeting of the 
committee it was decided to give gold, silver, and 
bronze medals to the three best exhibits in the coal 
smoke abatement section of the forthcoming Building 
Trades Exhibition at Agricultural Hall, London. Sir 
W. B. Richmond has promised to design the medals. 

The *‘ Ernest Bazin” will shortly be sold at auction 
at Liverpool. According to the announcement of the 
auctioneers, “this fine model of engineering skill,” 
which cost nearly $100,000 to build, will be offered for 
sale. Great attention is directed to the suitability of 
this boat as an attractive novelty show steamer and 
advertising medium for the great coast pleasure resorts, 
and it will doubtless prove of more interest and im- 
portance to those in this class of business than it ever 
will be to navigators. It has also been suggested that 
the rollers may be used for gas buoys or caissons 


An Italian medical journal calls attention to the 
fact that a Brussels bank disinfects all its soiled notes 
and commends the practice which is followed by the 
Bank of Engiand of destroying all its notes that come 
back to the bank 
very wise in following such a course. Where the notes 


Our own government would be 


are very old they are destroyed, it is true, but every 
note ought to be as soon as it gets in the bands of the 
government. Infection by paper currency is probably 
not very frequent, but, at the same time, there are cases 
on record which can be directly attributed to this 
cause. 

According to a decision of the Court of Errors and 
Appeals of the State of New Jersey, property owners 
need not permit telegraph poles, telephone poles, and 
electric light poles to be placed on the highways in 
front of their property without due compensation. 
Corporations cannot set their poles in the night time 
or at any other time when they can take property 
owners unawares and thus secure a right of way. 
They must obtain the consent and agree with the 
property owners as to the rate of compensation, or, if 
they cannot agree, they must go to court and have the 
issue adjudicated there. 

In Sweden the food given to reindeer is ‘‘ reindeer 
inoss,” a lichen highly prized by the Lapps, and which 
grows abundantly in the Arctie regions, almost as 
luxuriantly on bare rocks as in the soil. It covers ex 


tensive tracts in Lapland, making the summer land 
scape look like a field of snow. The domesticated 
reindeer are never as large as the wild ones. The do 
westicated Siberian reindeer are larger than those of 
Lapland. No care at all is taken of the deer. They 
thrive best by being permitted to roam in droves and 
obtain their own sustenance. The moss can be used 
as human food, the taste being slightly acrid. At 
tempts have been made to feed hay, roots, grain, ete., 
to the reindeer, but they have not succeeded. 
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MANUFACTURE OF KRAG-JORGENSEN RIFLES AT 
THE SPRINGFIELD ARMORY.—II. 

Our first article on the manufacture of the Krag-Jor- 
gensen rifle (see SCIENTIFIC AMERICAN of April 29) de- 
scribed the Water Shops of the Springfield Armory, in 
which the whole of the forgings are made and where 
the gun bored, turned, rifled, and 
tested, ready for assembling in the finished weapon. 
The present article will be confined to the Hill Shops, 
where the complicated parts which go to make up the 
the Inagazine, 
and and where 


barrels are rolled, 


receiver, 
finished 


breech mechanism, such as 


gate, Dolt, ete., are machined 
the wooden stocks are wade and the whole gun is as 
sembled, completed, and given its final proof. In the 
whole armory there are about 2,000 men employed and 
three-fourths of them are employed in the Hill Shops. 
As we have already stated, the total output is 400 rifles 
a day, or over 10,000 a month, and it speaks well for 
the quality of the work that out of this total the aver- 
age rejections after a very strict inspection, do not ex 
ceed 11 rifles per month. 

Before the 
shops, credit should be given to those officers to whose 
real is due the excellent state of efficiency 
The 


period of reconstruction and renovation dates from the 


taking up detailed description of the 


energy and 
that characterizes the Springfield Armory to-day. 


year 1802, when the manufacture of the Krag-Jorgen- 
began 


was commenced Col Alfred Mordecai 


work of ving the anti 


sen rifle 


the good rem 


quated machinery which had long 
outlived its usefulness and of intro 
ducing labor-saving tools and more 


modern methods of shop management. 
The same policy has been followed to 
such good that these govern 
ment shops can to-day compare in ad 


purpose 


ation, 
economy. and ex 
of the 
finished products 
best of 


the private shops 


ministr 
cellence 
the 


with 


in the country 


THE RECRIV 
ER.—The most 
complicated and 


that 
is made in the 
Hill Shops is the 
It comes 


costly piece 


receiver 


from the Water 
Shops in the 
rough as a solid 


steel drop forging 
64e 
pounds, and goes 


weighing 
through no less 
than i120 separate 
operations of drill 
ing and milling 
before it has been 





8.—Bore Mirror for Examining Bore of 
Finished Gun. 
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then inserted, and all subsequent work is done from 
this mandrel as a center. The receivers are next milled 
on each face in milling machines that carry ‘* double 
fixtures ” and enable two pieces to be machined at one 
time. They are then shaped on the outside, and the 
cylindrical ends and the end faces of the magazine are 
milled in the machine shown in Fig. 6. The rotary 
milling may have left slight imperfections, to remove 
which the piece is given a finishing touch in the clamp 
miller, Fig. 4. This last cut has to be taken with the 
greatest care, as no tolerance is. permitted in the 


finished work. Mention should be made of the fact 
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9.—Rough and 
Finished Stocks. 
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brought down to amin iil 
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the finished HRS 

weight of 14 Ly. . 

povnds In the te at 
“receiver room” i 
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there is collected 


about as fine a 
set of automatic 
and  semi-auto- 

matic machinery as one could 
ask to see: not quite so ela 
borate as that used in 
manufacture (see SCIENTIFIC 
AMERICAN, March 4, 1899), 


but showing a thousand and 


watch 


one “ wrinkles,” such as are 
dear to the heart of the ma 
chinist. 

The receiver answers to the 
the 


is serewed the barrel 


breech-box of big gun 
Into it 
of the gun; it receives through 
the bolt the full foree of 


recoil; it serves as the mwaga- 


the 
zine : and it has to withstand 
all the jar and shock of hasty 
loading and unloading in the 


Its 


heat of an engagement 


parts must work together 
snugly, yet with great free 
dom, and they must stand 


jong and hard usage without 


getting slack in the adjust- 

ments or allowing dangerous clearances to develop 
and bolt 
only the best material is used, and the various opera- 
tions are gaged from three points—the axis, the left 
The first operation is to drill 


between breech To secure this accuracy, 


and the front end 
an axial hole by 
sigued in the shops, whieh drills simultaneously from 
These machines alone are saving $125 per 
A closely fitting mandrel is 


side 
means of an automatic machine de- 


each end. 
day to the government 








10.—Slotting the Stock—Roughing Cut Preparatory to 
Bedding. 





12.—Machine for Drilling Holes in Gate 
Simultaneously from Each End. 
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MANUFACTURE OF KRAG-JORGENSEN RIFLES.—II. 


that, wherever it is possible, the work in the milling 
shops is done with double fixtures, two identical pieces 
being clamped in the machine atatime. In some of 
the later machines, indeed, Lieut. Dickson is using 
quadruple fixtures, all the parts of the new rifle sight 
which he has designed being machined on this system, 
the economy of which is obvious. Previous to 1881, all 
similar work in the shops was done with single fixtures. 
The work of cutting out the stock and forming the 





11.—Face-Milling Sears and Triggers. 


1, Face-milling jig for triggers. 
5. Cutters telescoped together. 
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13.—Rotary Filing. 





MAY 20, 1899. 


irregular interior surfaces of the magazine is very 
tedious and involves an incredible number of opera- 
tions. The stock is taken out by first drilling a series 
of holes in a semi-automatic drill, Fig. 4, and then 
using special rotary mills suited to cutting out the re- 
cesses and corners of the magazine. A noticeable fea- 
ture in the machines employed in this work is the sub- 
stitution of hand lever feed in place of the ordinary 
screw feed—one of those simplifications which account 
for mach of the economy with which work is now 
turned out at the armory. 

THE GATE.—To look at the ‘‘ gate” one would never 
suppose that its construction involved 34 distinct oper- 
ations, butas most of them are done on double fixtures, 
the work is turned out with great rapidity. They in- 
clude, among others, the milling of the thumb-piece, 
the milling out of the joint (done by a mill with six dif- 
ferent surfaces), and the drilling of the hinge-hole four 
inches in length. This last is done in the machine, 
Fig. 12, in whieh right and left hand drills, fed by 
hand, dri]! simultaneously from each end of the hinge. 

TRIGGERS, SEARS, AND SMALL COMPONENTS.—No- 
where has a greater saving of time been secured than 
in the machining of the small parts, such as triggers, 
sears. and the various other details of the breech mech- 
anism. They have so many irregular curves and off- 
sets, all of which have to be finished to gage within a 
variation of y5355 tO yo$e0 Of an inch, that to produce 
each one on the old method would make its cost equal 
to that of a dozen made on the present improved auto- 
matic milling machines. 

Each of the two sides of the sear and trigger are 
finished to the proper thickness, with the desired off- 
sets, at a single operation in the face milling jig, Fig. 11. 
The jig for the sear has six and that for the trigger five 
sprockets, and the offsets are made by a set of cylindri- 
cal telescopic cutters (detail 5), which admit of adjust- 
ment to secure the required relative depth of cut. A 
stud projecting from the arbor on which the mills are 
assembled passes througi a hole in the jig and engages 
an adjustable stop in the table of the machine, which 
is set to give the required finished thickness to the 


work. In Fig. 7 is shown a machine for milling the 
perimeter of triggers, with a fixture which allows the 
opposite peri- 


meter of two trig- 
gers to be finished 
in one operation 
by using com- 
pound cutters 
earrying eight 
| different cutting 
faces. In Fig. 13 
is shown a set of 
rotary files of 
special design as 
used in the arm- 
ory. The cut 
shown in Fig. 5 
was designed by 
George Kempater, 
one of the oldest 
employes in the 
shops. The 
Springfield Ar- 
mory cut on the 
flat tile is widely 
known and in 
great favoramong 
the tool makers. 
MACHINE AND TOOL SHopP. 
--In shops like these, where 
practically the whole of the 
work is done by automatic 
and semi-automatic machines, 
a large and well appointed 
machine and tool shop is a 
necessity. The machines are 
as a rule purchased on the 
~-\ outside, chiefly from the well 
‘/ known firm of Pratt & Whit- 
ney; but the armory manu- 
factures all of its own tools 
and designs, and makes the 
many improvements which 
are added from time to time 
in its purchased machines. 
Among many labor-saving 
improvements we noted the 
system of making profiling 
cutters introduced by Lieut. 
Dickson, in which the tur- 
ret of a No. 346 P. & W. 
screw machine is provided 
with tools: (a) for removing the seale and finishing 
the tip, (6) for roughing, and (c) finishing the taper 
shank ; and when the head on which the teeth are 
to be cut is larger than the shank, (a), a box tool for 
finishing head. Where the head is irregular in shape, 
or smaller than the shank, it is finished by a formed 
back tool. 
The tools for roughing and finishing the taper shank 
consist of two form cutters, each of which is secured 
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to the lower end of a lever; through the 
each lever is an adjustable set screw that 


a bar which has the same taper that the cutter shank 
The upper end of the levers are connected 


is to have. 
by a spring to insure a con- 
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the shape to which the piece is to be roughed 
down. The rotary cutters and the tracing wheel are 


upper end of 
bears against 


carried on a swinging lever, the cutters being driven by 
The next operation is to slot out the stock for 


a belt. 





stant bearing of the set screws 
on the taper bar, so that, as 
the taper bar is moved auto- 
matically, the cutters will be 
uniformly opened while cut- 
ting the taper. Opposite the 
form tool on the slide rest is a 
special tool post, pivoted in 
its center and operated by a 


lever, so that two form ecut- 
ters and one cutting-off tool 
ean be used. On this ma 


chine from sixty to eighty 
shank cutter blanks are made 
in eight hours. 

When set up for any cutter, 
a year’s supply of the blanks 
from 10-foot 
The ope 


is made direct 
bars of round steel. 
ration of setting up for any 
cutter is very simple. After 
leaving this machine, the ope 





rations are centering, cutting 
the teeth, tempering and 
grinding. This system has 
materially reduced the cost of 
all shank eutters, of which an 
unusual variety are rendered 
the irregular 
cuts required on some of the 


necessary by 


components, notably the re 


ceiver. 
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the insertion of the receiver preparatory to cutting 
out the longitudinal bed for the barrel, Fig. 10. 
bedding is done in the machine shown in Fig 
is provided with six vertical cutters, and two horizon 


The 
8, which 
tal cutters. Each cutter is 
provided with its own former, 
so that the finished stock is 
certain to receive the barrel 


and receiver with a snug fit 


they 


when are clamped to 
gether. In the 


the machine is shown cutting 


illustration 


out the half-round groove for 
the barre! The 
guides the cutter 7 to 


operator 
form 
the proper taper to match the 
barrel with his right hand, 
while he traverses the 
by means of the crank han 


barrel 


dle shown in his left hand 


FINAL INSPECTION AND 
Test. — After the various 
parts have been assembled 


into the finished rifle a final 
and very careful inspection is 


The 


means 


made by special experts 
bore is examined by 

of the little 
which is slipped into the re 


Fig. 8, 


tuirror, 
ceiver at the base of the bar 
rel and presents a clear im 
age of the bore as shown in 
the illustration. As we have 


stated, every barrel has al- 


ready undergone a test of 


70,000 pounds to the square 


inch in the chamber, and 











determine the ultima 


CASE-HARDENING AND 
TEMPERING. — Most of the Fig. 1.—PNEUMATIC CHAMBER AND OTHER APPARATUS USED IN REGISTERING THE PULSATIONS strength of the guns, ten o1 
working parts, such as the OF THE BRAIN IN RAREFIED AIR. more rifles out of every lot 
receiver, bolt, gate, side plate, made from a certain deliv 
sleeve, and cocking mechanism are case ery of steel are tested up to 100,000 pounds 
to the square inch. This is two and 


hardened. They are packed in powdered 
burnt bone in cast iron boxes, and heated 
to a cherry red and then plunged intoa 
bath of lard oil. It should be noted that 
in this operation a little cyanide of potas 
sium is placed on the first locking joint 
of the bolt to give it special hardness. 
The lug receives the full shock of the re- 
if it is not hardened it is liable 
to upset. This actually happened in the 
case of some of the Spanish Mausers, and 


coil, and 


by allowing the cartridge to project slight- 
ly beyond the breech, the upsetting result- 
ed in the rupture of the walls of the car 
where it projected beyond 
The extractor, firing pin, 


tridge shell 
the breech. 
aud striker and all small springs are tem 
pered by heating to a cherry red, cooling 
in oil, and drawing to a spring temper. 
BROWNING THE BARRELS.—The pro- 
browning the barrels involves 
several distinct operations. After the 
bore has been oiled and earefully plugged 
the barrel is boiled for 10 
minutes in lime water. The lime is then 
brashed off, and a coat 
of browning material 
applied with a sponge, 
after which the barrels 
are put for 5 minutes in 


cess of 


at each end 


a cabinet, in which the 
teulperature ranges 
from 80° damp to 90 


dry. The barrels are 
allowed to cool in the 
cabinet and are then 


boiled again, this time 
for from 5 to 7 minutes. 
They are then put on 
a revolving wire brush. 
A second browning]coat 
is applied and the bar 
rels are again placed in 
the cabinet, where they 
are exposed for 4 hours 
to a temperature of 
from 80° to 70°. This is 
followed by a third and 
fourth coat which are 
repetitions of the sec- 
ond coat. 

MAKING THE STOCK. 
—The stock is turned 
out of the best selected 
walnut, which is deliv- 
ered at the armory sawn 
to the rough shape 
shown in Fig. 9. It is 
first rough-turned in a 
machine which earries 
a cast iron former, of 
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FROST ON THE REGINA MARGHERIT 
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CABIN AFTER THE STORM 


Fig. 2 





AND THE CARBONIC 


RATUS FOR MEASURING THE VOLUME OF AIR INHALED 





ACID EXHALED. 


half times greater than the service pres 
sure, Illustration Fig. 1 shows one of the 
very few rifles that have failed to stand 
this supreme test, and in this case the ex- 
amination revealed a slight flaw in the 
stock, 

THE KRAG-JORGENSEN IN THE WAR 
—At the conclusion of the. Spanish-Ame 
rican war, when the army was gathered 
at Camp Wyckoff, « special board of ord 
nance officers was ordered to assemble at 
the camp and gather statistics as to the 
behavior of our rifles, field artillery, ete. 
Every officer at the camp was requested 
to report any case of failure in guns or 
ammunition. It speaks volumes for the 
excellent workmanship put into our new 
rifle that 
even of miss-fire was reported. 


not a single case of failure or 
oor — 

THE PHYSIOLOGY OF MAN ON THE 

ALPS. 

ago a interesting 


A short time most 


book on the Physiology of Man on the 


Alps (‘' Fisiologia dell’ 
uomo sulle Alpi) ap- 
peared simultaneously 
in Milan, Paris and 
Leipsic, where it was 


Italian, 
French and German re 


published in 


spectively, and it has 


now been translated 
into English. The anu 
thor, Prof. Angelo 


Mosso, had already giv- 
en much study to the 
subject, but was desir 
certain 


ous of testing 


theories in regard to 
Alpine physiology 
which would require a 


residence of several! 


weeks on the summit 
of Monte Rosa, and 
therefore, feeling sure 


that he could never ac 
comwplish his end with 
the assistance of only 
his guides and porters 
he applied to the Minis 
ter of War for a detach- 
ment of ten soldiers un 
der the command of a 


military physician, to 
stay with him on the 
mountain as long as 


might be necessary 
His 


granted, and he went to 


request war 
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Ivrea, where several soldiers of the Alpine regiment 
him, and they proved a 


volunteered t accom pan 

most efficient aid. After completing his arrangements, 
his first month, from June 19 to July 11, 1894, was 
passed in a preliminary study of his men for the pur- 





coming well acquainted with their physical 


divided them into two companies, one 


pose or De 


condition He 
the most robust men and the other those of 


" uw trength; on livision ascended the moun- 
" viv with Prof. Mosso. traveling at the rate of 

about 3,700 feet per week, while the other division 
took only t lavs to make the entire journey to 
toy M Rosa, where they found the first 

sex , of the expedition established in the Regina 
Margh i cabin. 14.952 feet above the level of the sea. 


iscertained the effect on the 


fa sudden and of a gradual change 


from itmospl fa low level to that of a high 
mounta 1 the atmosphere in which men ordi 
I vl iir it is verv much rarefied 

Iy all his investigations Prof. Mosso took every pre- 
eautio | istake common to all scientists 
who usl ule a study of mountain sick 
ness and kindred pheno na: that is, the failure to 
distinguish between tl ‘ffeets of fatigue and cold 
and se of bar pression. He even invented 
instruments to assist him in his investigations, one of 
which wa rgozraph, with whieh he measured 
and regi 1 the ntractions of the muscles, in order 


of mechanical work done by 


ind its connection with the weakness experi 


ced at great altitude The results of his experi 
minents seem to show that after a person has become 
‘ nated a sted s muscles are capable of per- 


rk at an altitude of 14,960 


feet as at a lower level, but fthat the nerve centers 
do not perform their part as well, causing difficulty 
in brea palpitation of the heart, ete., so that 


the faneti of the muscles are seriously inter 


fered with, although the barometric depression does 


not act directly on the muscles themselves. The Pro- 
fessor admits ywever, that a certain poison is pro- 
duced in the museles by fatigue. which acts on the 
eardiae and respiratory centers, but he maintains that 
difficulty in breathing and palpitations are not due tuo 
contractions of the uscles On account of the very 
complex ture of the closely related phenomena affect- 

ig the different organs, it is often extremely difficult 


from the effect 
been stated that respiration was more 


to distinguish the cause 


on the mountains, but Prof. Mosso 


frequent and deeper 


proves the incorrectness of this theory, asserting that 
the experiments on which it is based must have been 
made on persons who were fatigued, not in a state of 


was impossible to determine the effect 
been stated that 
the lungs did not take in the normal quantity of air, 

off the necessary amount of car- 
and knowing that a candle burns with less 
t of Monte Prof. Mosso and 
ascertain whether the flame 


rest, so that it 


of the rarefied air alone. It has also 


nor «did they throw 


bonic acid 


light on the samm Rosa, 


, 


his brother determined to 


of life was also less intense than ata lower level, but 
vv found that there is very little difference in the 
quantity of air inhaled or of carbonie acid exhaled 
st a great height and at a much lower level: that 
is, if @ person 18 In a state of repose The instru- 
ments used in this experiment are shown in Fig. 3. 
The meter, seen at th ft oft engraving, is similar 
to those used houses for measuring illaminating 
gas, but is more sensitive and exact, being arranged 
to indicate the hundredth part of a liter. Prof. Mosso 
may have been the first to use such a meter in the 
study of the respiration of human beings, but the 
gutta percha mask shown in connection with it has 


been used for mo han twenty years. Nevertheless, 
the Professor has foun more convenient than other 
means which have sometimes been substituted for it, 
and he, therefore, carried six such masks up Monte 
Rosa \sa rule, a mask must be provided for each 
individual, buat in some cases, where faces are similar 
in shape Satie vask will serve for two or three 
persons The mask is hermetically sealed to the face 
by cement which is applied along the edges of the mask. 
The person to be experimented upon lies down, his 
head being slightly raised on a rubber cushion. The 
tube wh is connected with the mask is bifureated., 
and the two branches lead to separate valves. The 
air inhaled passes into the meter, and then through 
the first valve lungs; the air exhaled passes 
through the second valve, and if the quantity of car 
bonie acid is to be tested before leaving the apparatus, 
it passes to an elastic rubber bag, and then to a third 
valve. By means of a hand pump connected with the 


rubber baga given quantity of the exhaled air is thrown 
through six glass tubes filled with aqueous solution of 
for fixing the earbonie acid, which was 


barium hydrate f 
Mosso «s brother to be 


found by Prof 


in quantity whethe 


about the same 
r measured at a great height or on 


a lower level. It will, of course, be understood that the 


last described will not be required 
the 


part of the apparatus 
air inhaled. 
These experiments seem to show that the body is not 


ui economic machine that adapts itself to circum- 


in simply measuring 


quantity of 
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stances: the chemical processes cannot be modified, 
and even in a rarefied atmosphere the organism de- 
mands the normal ration of oxygen. Dr. Loevy and 
Herr Zuntz found that the consumption of oxygen, 
when the muscles were at work, was greater on Monte 
Rosa than at Berlin, and also that the Alpine climate 
tended to cause a change in the substance of which 
the human organism is composed, but failed to find 
any effect that seemed to indicate a lack of oxygen, 
and therefore concluded that it is not lack of oxygen 
that incapacitates man for work at high altitudes. In 
rising to great heights a bird will, perhaps, use more 
muscular foree, in proportion to its size, than any other 
animal would be capable of exerting even at sea-level, 
and yet birds require less oxygen than other living 
creatures, 

Having satisfied himself that the disturbances in the 
performance of the functions of the organs of respira- 
tion and of the heart were due to chemical derange- 
ment of the nerve centers, Prof. Mosso undertook to 
show that the somnolence, hemorrhages, ete., often ex- 
perienced by mountain climbers, were attributable to 
the same cause, for he could not accept the theories that 
they were caused by a disturbance of the circulation of 
the blood in the brain—either cerebral congestion or 
anemia, due to the atmospheric depression. For this pur- 
pose he was desirous of securing the presence on Monte 
Rosa of some one whose skull had been fractured, but 
was unable to do so, and therefore had to content him- 
self with experiments made in a pneumatic chaimber, 
like that shown in Fig. 1, which consists of a cylinder 
made as boilers are constructed, but with one end 
rounded and the other end open. The lower open 
end is provided with a heavy iron ring, over which is 
placed a rubber ring that rests on a slab of marble, 
thus closing the cylinders hermetically. The cylinder 
is large enough to allow a man to stand comfortably 
in it, having a capacity of about 36 cubic feet, and the 
interior is lighted by a window of very thick glass. 
The cylinder is counterbalanced so that it can be 
easily raised and lowered by means of the handles 
provided on the sides. Instead of an ordinary pneu- 
matie pump, Prof. Mosso used a pump driven by a gas 
motor. While the air in the cylinder was being rare- 
fied, it was being constantly renewed by the admission 
of a current of fresh air through a valve, which is not 
shown, in larger quantities than a man can use; but 
this did not interfere with the rarefaction, although the 
inflow was constant, because the quantity of air ex- 
hausted by the pump was greater than the quantity 
admitted. The pressure was registered by two mano- 
meters, one on the inside and the other on the outside 
of the cylinder. When necessary the air was cooled by 
being passed over a coil of pipe containing a cooling 
mixture. 

In one of his experiments a boy who had a pulsating 
sear where his skull had been broken by a fall, was 
placed in the cylinder with a little cap of gutta percha 
over the wound. The edges of the cap were hermeti- 
cally sealed by means of vaseline, and the pulsations 
of the brain were transmitted by means of air, through 
arubber tube attached to the gutta percha cap, toa 
recording tympanum or diaphragm in a recording ap- 
paratus outside of the pneumatic chamber, shown at 
the left of the engraving. This latter apparatus con- 
sisted of a glass bell having a capacity of about two 
cubie feet, the edges of which were polished and her- 
metically sealed on the marble slab, on which it stood, 
by a little grease. Inside the bell there was a record- 
ing cylinder, the shaft of which was revolved from out- 
side of the bell, the lower end of the shaft being pro- 
vided with a grooved pulley carrying a cord that also 
passed over a similar pulley on the shaft of a clockwork, 
from which motion is transmitted to the cylinder. 
Where the shaft passes into the bell the latter is her- 
metically sealed by a metal tube lined with oakum 
coated with grease. By this arrangement, the record- 
ing apparatus can be controlled without the knowledge 
of the person in the pneumatic chamber. As the 
pneumatic chamber and the bell are connected by a 
rubber tube, the air is the same in both. The other 
rubber tube shown is the one whieh carries the pulsa- 
tions of the brain to the recording apparatus. A wa- 
ter valve placed inside of the bell in connection with 
this tabe permits the air in the cap and over the brain 
toexpand gradually as the barometric pressure de- 
creases. In this manner Prof. Mosso could follow the 
cerebral without entering the chamber, 
where his presence would have interfered seriously 
with the result of the experiment on account of the 
change in the air produced by the breath of two per- 
As it was, the experiment was a success and 
proved that the vaso-motor center of the brain, as well 
as the respiratory and cardiac centers, is less active in 
rarefied air, again proving that disturbances caused 
by rarefaction of the air are not of a mechanical 
nature. 

Prof. Mosso also used this pneumatic chamber in ex- 
perimenting with artificial air—air which had been di- 
luted by the addition of an unusual quantity of nitro- 
gen—and found that when inhaled it~ produced the 
same effects as natural barometric depression, thus 
proving by still another method that it is not the me- 


pulsations 


sons. 
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chanical action or diminution of the weight of the at- 
mosphere that produces mountain sickness, but its 
rarefaction, which causes a change in the tissue of the 
nervous system. During these experiments he noted 
the same acceleration in the movement of the heart 
and the same change in the movements of the organs 
of respiration that he had so often noticed on Monte 
Rosa. 

The conclusion drawn from all this investigation and 
study is that the characteristic changes observed in the 
sensitiveness, the intelligence, and the manner in 
which the physical organs perform their functions 
when people ascend to a great height, whether as 
aeronauts or as mountain climbers, cannot be ex- 
plained by the existence of cerebral anemia or conges 
tion. There is a sufficiency of blood in the brain, and, 
in fact, the cirenlation is almost normal even at a 
height of 18,000 feet. 

Prof. Mosso's book treats of the effects of cold, wind, 
sieep, and in fact all that may cause a change in the 
human organism when so far above the ordinary levels 
of the earth, and the space he gives to nourishment, 
fasting, disturbance of the digestion, ete., giving the 
seientifie reasons for following certain hygienic rules, 
makes it especially useful to Alpinists. It met with 
such a warm reception from the general public, as well 
as scientists, that the first edition was exhausted in a 
month, but the second edition was delayed until last 
year on account of the author’s desire to include the 
results of further investigations, so that the book as it 
now appears might almost be considered a new work. 
Something has been added to each chapter, and there 
are three entirely new chapters, the last of which is 
devoted to the stations and the new observatory on 
Monte Rosa, which latter he compares with the ob- 
servatory built by France on Mont Blane at a much 
greater expense. The Italian observatory will owe its 
existence to Queen Margherita, of Italy, who, having 
followed the investigations of Prof. Mosso and others 
with the greatest interest, and knowing that scientists 
felt the need of a suitable observatory for the study of 
the Alps, the heavens, physical phenomena, and life 
above the line of perpetual snow, took the initiative 
by contributing 4,000 lire (about $780) toward the new 
observatory, which will be constructed by enlarging 
the Regina Margherita Cabin on Point Gnifetti-—a 
height of 14,952 feet—in which Prof. Mosso made many 
of his experiments described in this book, and which 
was visited and inaugurated by the Queen on August 
18, 1893. Her great love of science has prompted her 
to consecrate this mountain to the study of nature, 
and doubtless Prof. Mosso and many others will give to 
the world much usefal and interesting information, 
the results of investigations which have been rendered 
possible by her beneficence. 

ae —_>+ +e 
Congress of Journalists, 

A congress of journalists was recently held at Rone 
on the Palatine Hill, amid the ruins of the palace of 
the Caesars. The tables for the banquet was spread 
beneath an enormous tent. Antique amphore laden 
with flowers were placed about, and on the tables them- 
selves were urns, antique statuettes, ete. The banquet 
was carried out under the directions of Sighor Baccelli, 
the Minister of Public Instruction, who has recently 
done so much for archeology by the exeavation of 
hitherto untouched parts of the Forum, Prince Rus- 
poli, the Syndie of Rome, in his speech called to mind 
the fact that journalism originated at Rome in the 
person of Julius Caesar, who was the first to make 
publie the debates in the Senate by means of the Acta 
Urbis. 


——— cee 

A GREAT manufacturing concern of Dayton, O., has 
notified its employés that henceforth preference will 
be given to young applicants for employment who 
have had a kindergarten training, and after 1915 no 
applications for employment will be considered unless 
the applicant has had a kindergarten training. The 
company has conducted kindergartens for the benefit 
of children of their employés for a number of years 
and has observed the results. The educational classes 
and other enterprises which have been carried on for 
the benefit of the employés has resulted, in six years, i' 
completely transforming a poor factory suburb into « 
pretty residence district. If corporations would emu 
late the Dayton experiment, they would find that in a 
few years all the money they had invested was re- 
turned to them. It does not need a statesman to see 
that social disorders which are liable to cost so much 
in the end can be cured at the root by properly educat- 
ing the less fortunate citizens. 

A CURIOUS invention for the protection of bank checks 
has recently been patented. It consists of a number 
of disks, so that any combination of numbers may 
be formed. The characters are heated to branding 





temperature by means of electricity, and, on being 
pressed to the surface of a check or similar paper, the 
amount named thereon is burned by a process which 
defies the usual methods resorted to by check raisers. 
Devices are provided so that the work can be done 
quickly. 
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AN INGENIOUS REVERSING MECHANISM FOR 
MACHINE TOOLS. 

The reversing mechanism usually employed in ma- 
chine tools consists of two pulleys, one driven by a 
straight belt and the other by a crossed belt, a mov- 
able clutch being used to shift the one or the other 
pulley into gear, according to the direction of the 
motion desired. In order to dispense with this cum- 
bersome arrangement, Eugene E. Norton, of Bridge- 
port, Conn., the mechanical engineer of the American 
Graphophone Company, has devised an ingenious me- 
chanism in which but a single belt is employed run- 
ning continuously in the same direction. 

Of the accompanying illustrations, Fig. 1 is a view of 
the reversing mechanisin with parts in section ; Fig. 2 
is a section showing the operative parts in a 
position different from that illustrated in Fig. 1. 

Upon the power sbaft a disk is rigidly secured 
which is provided with a conical periphery. Loose- 
ly mounted on the shaft is a pulley having an 
interior conical flange. By means of a clutch of 
any desired form, the pulley can be locked to the 
shaft, so that the motion of the pulley is com- 
municated to the shaft. A second disk loosely 
supported on the shaft is provided with a circular 
series of rollers which can be shifted into en- 
gagement with the periphery of the first men- 
tioned disk and the internal surface of the conical 
flange of the belt pulley. The clutch and the 
roller disk are so connected by a movable rod 
that they may be simultaneously operated by a 
shifting lever. 

When it is desired to turn the shaft and the 
belt pulley in one direction, the shifting lever is 
swung to the left, thus causing the clutch to bind 
the pulley to the shaft. When it is desired to 
reverse the motion of the shaft, the operator, by 
means of the lever, shifts the movable rod to 
the right, and thus changes the positions of the clutch 
and roller disk from those shown in Fig. 1 to those 
shown in Fig. 2. The clutch is thereby made to dis- 
connect the pulley from the shaft ; and the roller disk 
is reciprocated so as to throw the rollers into engage- 
ment with the pulley flange and the first mentioned 
disk. These rollers receive motion from the pulley and 
communicate that motion in the reverse direction to the 
shaft, through the medium of the first mentioned disk. 

In order to lock the clutch and roller disk in place 
when they are in engagement with the pulley, a simple 
locking device is employed consisting of a spring catch 
which engages one of three notches in the movable rod 
referred to, and thus prevents the slipping of the clutch 
or roller disk. 

AN ABNORMAL GROWTH OF HAIR ON A HORSE, 

Our engraving represents a remarkable growth of 
mane and tailon a horse. His 
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evolves the characteristic ‘“ copper” and “ iron” smell. 
But experiment shows that, when very considerable 
care is taken both in the cleaning and the smelling, no 
odor can be detected with iron or steel. 

Metals, then, appear to have no smell per se. Why, 
then, do several of them generally possess smells ? The 
answer is simple ; for I find that handling a piece of 
metal is one of the most efficient ways of causing it 
to acquire its characteristic smell, so that the mere fact 
of lifting up a piece of brass or iron to smell it may 
‘~ause it to apparently acquire a metallic odor, even if 
it had 
tried thus: 
sense of odor is gone: 


none before. This experiment may be easily 
Clean a penny very carefully until all 
then hold it in the hand for a 


few seconds, and it will smell—of copper, as we usually 
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say. Leave it for a short time on a clean piece of 
paper, and it will be found that the metallic smell has 
entirely disappeared, or, at any rate, is not as strong 
as the smell of the paper on which it rests. The smell 
produced by the contact of the hand with the bronze 
will be marked if the closed hand containing it be 
only opened sufficiently for the nose to be inserted, and 
it can be still further increased by rubbing the coin 
between the fingers. 

All the metals enumerated above, with the excep- 
tion of gold and silver, can be made to produce a smell 
when thus treated, but the smells evolved by the vari- 
Aluminum, tin, and 
with 


ous metals are quite different. 
zine, I find, smell much the same when rubbed 
the fingers, the odor, however, being quite different 
from that produced by brass, bronze, copper, German 
silver, and phosphor-bronze, which all give the charac- 
teristic ' Iron and steel give the strong 


se 


copper ” smell. 








name is Linus II., and is the 
son of Linus, a celebrated horse 
in his day. No picture can do 
adequate justice to his great 
beauty, for he hasa double mane 
which sweeps the ground on 
both sides, a tail which trails 
far in the rear. The mane is 
very thick and measure 11 feet 
in length ; the tail is even more 
remarkable than the mane, mea- 
suring 16 feet from tip to tip. 
It is, of course, impossible to 
account for this remarkable 
freak of nature, and while there 
are undoubtedly other cases of 
similar abnormal growth on re- 
we do know of any 
horse which has been bounti- 
fully blest with such a beautiful 
growth of hair. We are in- 
debted to Mr. James T. Ruther- 
ford, of Waddington, N. Y., for 
our photograph. 
eS 
The Smell of Metals, 

Prof. W. E. Ayrton says that 
there is a generally accepted idea 
that metals have smells, since if 
you take up a piece of metal at 
random or a coin out of your 
pocket, a smell can generally be 
detected. But I find that, as commercial alumi- 
num, brass, bronze, copper, German silver, gold, iron, 
silver, phosphor-bronze, steel, tin, and zine are more 
and more carefully cleaned, they become more and 
more alike in emitting no smell, and, indeed, when 
they are very clean it seems impossible with the 
nose, even if it be a good one, to distinguish any 
one of these metals from the rest, or even to detect 
its presence. Brass, iron, and steel are the last to 
lose their characteristic odors with cleaning, and for 
some time I was not sure whether the last two 
could be rendered absolutely odorless, in consequence 
of the difficulty of placing them close to the nose with- 
out breathing on them, which, as explained later on, 





cord, not 


LINUS II. 





AND HIS PHENOMENAL GROWTH OF 


“iron” smell, which again is quite different from that 
evolved by the other metals. In making these experi- 
ments it is important to carefully wash the hands after 
touching each metal, to free them from the odor of 
that metal. It is so necessary to wait for a short time 
on each occasion after drying the hands, since it is not 
until they become again moist with perspiration that 
they are operative in bringing out the so-called smell 
of metal. 

That the hands, when comparatively dry, do not 
bring out the smell of metals is in itself a disproof of 
the current idea that metals acquire a smell when 
slightly warmed. And this I have further tested by 
heating up specimens of all the above mentioned 
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mets 's to 120° Fahrenheit, in the sun, and finding that 

they acquire no smell when quite clean and untouched 
with the hands.—Chem. News. 

—_ —> +--+ 

A New Primary Battery. 


A young Frenchman has invented a primary cell, 
says The Electrical Review, which is said to give 13 am 
peres at 2 volts for a longer time than the ordinary 
bichromate cell or the Bunsen cell. 
acteristic is that a vanadium salt 


contained in the exciting fluid or in the substanee of 


Its essential char 
or vanadic acid is 
the negative or positive electrode. Such an element 
consists preferably of an external vessel containing a 
solution of 20 parts of Na Ci to 100 parts of water, in 
which an amalgamated zine rod is dipped; an inner 
porous jar for the reception of a carbon plate, 
and which is filled with a mass of powdered man 
ganese oxide and fused vanadie acid. This jar 
contains also a solution of sulphuric acid, vanadic 
acid, and hydrochloric acid. Ten per cent of sul 
phurie acid may also be added to the Na Ci solu 
tion in 
very energetic on account of the combined action 


the external vessel. The depolarization 18 
of the hydrochloric acid, the oxygen, and the 
chlorine. Moreover, the reducing effect of the hy 
drogen is regulated by the presence of the vana 
die acid, since this passes into hypovanadie acid, 
and is oxidized to vanadie 


immediately again 


acid by the hydrochlorie acid, while the hydro 
chloric acid liberates an equivalent of chlorine 
and four equivalents of oxvgen. An addition of 
ten per cent of bichromate of potash to the acidi 
fied solution increases the output. Special cells 
have been designed for application to motor cars 
>< >a 
ACCORDING to The Architect, the 


city government of Boston is considering the ques 


Almerican 


tion of establishing a public crematory much after 
the model of the one in Pare la Chaise, in Paris, where 
the bodies of persons who die in public institutions, 
leaving no friends or relatives, are, as a rule, inciner 
ated, and where cremation can also be performed for 
other persons whose fainilies desire it 

>> — 
A Royal Arctic Explorer, 

The Duke*of Abruzzi, the nephew of King Humbert, 
of Italy, has started for the Polar regions, He pro 
posed to go straight to Franz Josef Land on the steamer 
“Star of Italy,” 
finally when frozen in to make a rush for the Pole with 


to penetrate as far as possible, and 


sleighs. He hopes to be back in Rome in June, 1900, 


> +2-+ > — 
the Keely Moter. 
Mr. Kinraide, of Jamaica Plains, Mass., 
doned all work on the Keely motor, and 
back to the Keely Motor Company all the machines 
and manuscripts left by Keely 
Mr. Kinraide was on 
some intimacy with Keely, and it 


has aban 


will ship 


terms of 


was thought that he might dis 
cover, if possible, some virtue in 
the motor. The exposure of the 
frauds which Keely perpetrated 
in his Philadelphia laboratory 


which we have already illu 
trated, has helped to induce 
Mr. Kinraide to abandon the 


whole matter. 
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ble and interesting 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 








THRESHING-MACHINI Harnotp A. Ranps, For- 
est Grove, Ore The frame of thie machine is a metal 
trues frame, light, yet strong rt ach has at 
tallic separating-r sade in t sections driver 
ly from a crank, the rack being « structed that 

, metal part at a pred ined of a | 
vill be raised such a ‘ t # pread tl * ‘ 
enly A simy umd =remdlily wera le s ~ 
rovided, where th “ were able 
access to be had reto and to tl nder 
Bicycle-Appliances, 

BACK-PEDALING BRAKI \nrone A. ZaALon 
DEK, Oklah Oklahe ! tory lbe rear-wt 
hab rotates uy ~ 
A disk is fixed to th he sprocket 1 t 
loosely or t \ ‘i 
ah j , “ K anon 
f pinist W her k. 
pedals ‘ 
port } S - K “ 
he i ) { it 

BRAKI ZIMMERMAN, Manha New 
York « ] - ntion consists of tw Dp ro 
i ~ rak b : proper, located wor he 
f urd port f the lower rear braces, a pera 
j recha osieting of a nr wliapted to engag 

As rityin ' atl 

ak unis so th ' ad 
engage tl , ke hanism operates 
upon the I Kl 4 ’ 
upon the 4 

Engineering Improvements, 

VAPOR-ENGIN EDWa I Lowe, As t 
Or lhe impr te in this ur nd ina 
“ ir c ba fit t t f my 
t silt fr if rer tha ‘ f tl i 1 iin 

uv i which a i r her tf rt is 
inged j Ismay which ves 
= s ol al = is sul this 
class of appar 

PISTON-PACKING iREGOE M. Muiien, Ba 
timore, Md I t ha ised a pr ment 
t we of pis « for stea < ines in which a 
ring s em » I l spring -pa g hich 

ring is ~ lof t = x aday 
to be placed ot ston-head a havi ial flanges 
bet ween On tl shies he fla “ packing 
rings are arranged form a perfec igh nt 
Mechanical Devices, 

TYPE-WRITER Wittiam ©. CHAPMAN, Grace 
wood, Ua The present i pr ides a meane for 
t ically x gr end of the 
il nm ew e, and also pr Kies & paper 
feedit rechanism actuated at the return of the carriage 
to fee 1 paper forward fora new ling The invention 
furthermore comprises mechanism by which the carriag 
s returned wi i steyeby-atep motion corresponding 
with the s by-step forward feeding tion, so that 
the carria nay be ron back in order accurately to plac 
th ria for any letter previously struck 

PROPELLING MECHANISM FOR VESSELS 
rnappevs Murarny, Manhattan, New York city rhe 
hull of the vessel has two parallel keels, one located or 
ach side of th ngitudinal center of the vessel The 
keels converge apward nt he hall to connect with each 
other and to form a cavity in tt h -bottom 4 rotary 
shaft extends longitedinaily in the nvity and has pro- 
peller-biades, \ ir-wheel is attached to the shaft 

tween the da, and meshes with another gear-wheel 
irried by a second shaft The second shaft is a power 
transmitting shaft. and ac ites the propeller-shaft to 
drive the vess he power exerted, it is claimed, being 
leas than that ordinarily required, owi » the peculiar 
moanting 

MOTOR-WHEEL FOR’ VEHICLES Jdutius W 
Watters, Manhatt New York cit Within the 
vehicle-whee 1 motor i# ed which w connected 
with the wheel by mechani« the whee un be 
started, stopped revere ‘ or ie atill 
ru ng. he rech em bas a twar extending 
por nm ¢ enw wit the wt t # of which | 
the mechaniem ix rated rr ’ r. i be ob 
served. is carried within ‘the wheel itaelf he power 
is directly transmitted, i undue ai « said, ts 
thereby prevented 

RIBBON-FEED REVERSING MECHANISM FOR 
TYPE-WRITERS. —Guoree A. Seip, Manhattan, New 
York city. This invention i# an improvement on a similar 
levice pater 1 by t same it tor In the present 
improvement, the f the r n-spoolx has an arm 
pivoted therein carrying two ehafte, of wearing two 
pawls adapted fo engage ratch heels on the ribbon 
spools and having arme t therefrom, and the 
other shaft being nowhed. the * having differing 
angular relation the shaft | being adapted to re- 
ceive the paw!-arm« ary ' 1 rotation of the 
notched shaft, alterna ] f ngement with 
the ratchet-wheels or . *. A stop is pro 
vided to limit the extent of th ne vent of the 


paw in, 


Rallway-Contrivances, 





THROTTLE-LEVER. — Lowi W. Cawapy. El Paso. | 
Tex. Instead of employing the ordinary rack and dog 
arrangement to hold t r , ion, th 
Inventor employs a «pr Pian] n which holde th 
lever in any Pp ' RB thie «le a oF neer is 
enabled to regulate the position of the throttle ver as 
he chooses whereas, in the former arrange nt, the er 
gineer was iimited by the teet f the rach 

FEED-WATER HEATER AND PUMP FOR LO- 
COMOTTVES.—Leet D. Coretaxp, Phoenix, Ariz 
na Ter The water b . el in tt amoke. box 
of the boiler 4 atiet im pipe, pr ded with a 
heck.valve, Opens in the heater t liecharge the steam 
Into the water A email pump is provided, having a 


| which pasees over the ears and around 


suction-pipe connected with a water-supply, and a dis- 


charge-pipe connected with the heater 


hus a euction-pipe connected with the heater and a dis 
charge pipe connected with the boiler and provided with 
a check-valve, By means of the heater and pump, 


heated water is fed to the boiler in a very simple manner. 


Inventions, 
D 


Miscellaneous 


W EIGHING-APPARATUS. ORR, 


LEONARD 


Pegram, Ill The apparatus embodies a scale-beam with 
1 counterpoise adjustable thereon by means of a suitably | 
iriven gearing, the movement of which is controlled by 
the posit of the beam. The gearing also serves to 
drive a pumbering apparatus for indicating the weight of 
the arti The beam when balanced is stopped with 
achine-precision ; and the result is indicated by the 
ering apparatus in a manner which renders frand 
in possi ble 
rAG-HOLDER Manic Z. VILLEFEt Babylon, 


N.Y The holder is designed to hold shipping or ad- 
iress tage on bicycles and packages, and is composed of 
spring-pressed jaws and of a pin carried by and movable 
ongitadinally of the jaws. In ase on a bicycle, the jaws 
are ” engaged around the handle-bar or some other 
port of the frame, the pin being then forced through 
{ ag or cord 


SUSPENDER-ATTACH MENT Groner H, Tur- 


HILL, Brooklyn, New York city. The improvement de- 
vieed by this inventor is designed to hold the suspenders 
gether and to prevent them from sliding off the wear- 
er’s shoulders, and also to hold the necktie in place and 
to support the drawers. The attachment comprises a 
having a namber of clips slidable thereon, and a 
ral plate securing the ends of the cord and slidably 
gaging the cord between the clips. The plate and clips 
act together to perform the functions mentioned 
STAIRWAY Groree C. Tiryov, Coney Island, 
Brooklyn, New York city rhe present invention pro- 


vides a stairway constructed in two longitudinally-slida- 
Dit 


inclined sections, arranged snugly against each other 


and furnished with means by which they may be driven 


simultaneously in parallel lines and in opposite direc- 
tions, thus causing confusion to a person seeking to 
wecend or descend the atairway, the purpose being to 


afford amusement to the persons using the stairway. 

NON-REFILLABLE BOTTLE. 
Vallejo, Cal. In the neck of the 
inserted open at the top and at the bottom. weighted 
of the \ 
float-esupported rod is passed through the cage, serves 
normally to hoki the 
und pulls the plug into the bottom opening 


West, 
a cylinder is 
A 
cylinder 


EDMUND 
bottle 
plug is adapted to close the bottom 
plug from the bottom opening in 
the cylinder, 
the bottle is empty 
rHREAD-BOX.—Marrtie J 
A receptacle is provided by this invention im which 
The 
box is formed with grooves extending inside-of the front 


whet 
Epwarps, Los Angeles, 
Cal, 
the thread is always kept in place ready for use, 


fac 


On opposite sides of the grooves clasp-springs are 
arranged which distend the thread across the grooves so 
that it There 
is no projection on the front face of the box to injure 


may be easily grasped between the fingers. 


the fingers 


PNEUMATIC PROPULSION MEANS.—James C 
Waker, Waco, Tex. The inventor has sought to 
upply currents of air to aid the propulsion of ships or 


boats and to adapt the form of the ship to this mode of 
propulsion, The invention comprehends generally a 
construction of the hull of the vessel whereby air is 
capable of being so distributed as to produce a cushion 
on which the vessel is to float as much as possible in- 
stead of directly on the water, and means whereby 


cavitation on the rear of boat and of the propeller is 
reduced to a minimum. 

CATTLE-SHED.—Wru1am Heaton, Allerton, Il. 
The shed ie composed of sections which have open ends, 
The 
walls, and their roofs 
are provided with hinged doors. Feeding-troughs ex- 
tend longitudinally within the to the 
whereby the ends of the tronghs of the abutting sections 


and which are adapted to be abutted end to end, 


sections have inner and outer 


sections ends, 
may register with supply-chutes leading from the outer 
walle of the Gates in the outer 
The 
by thas arranging the shed, more stock can be fed 


sections to the troughs 
walls control access to the chutes. inventor claims 
that 
than would be possible otherwise. 
SHADE-FINDER.—Geroree K. Henperson. Coshoc- 
Thies invention for blending 
colors, showing over one thousand four hundred shades 


ton, Ohio is a device 
composed of yellow, red, and blue, with the proportions 
of each single or blended color by weight and by com- 
parative scale. The device consists of three sheets of 
gelatin mounted so as to pase one over the face of the 
other, the base of the blender having a scale giving the 
proper proportion of each color on each sheet. The de 
of to the 


ithographer, printer, or anyone concerned with 


vice will be considerable service 


worker 


the mixing of colors 
SPECTACLES Jouxn McLernon, Pottsville, Pa, 
This invention consists of a U shaped spectacle.frame 


the back of the 
head 
the 


and allows the lenses 


forward or backward in projecting ends of the U 


frame to The lenses 


be moved nearer together or farther apart in 


be focussed, 


may al 


order properly to center them. This invention will be of 


service to watchmakers, jewelers, and engravers, as it 


will enable them to make use of both eyes in their 
work 

LEVELING-ROD.—Jous 8. Minurkiws and W Et 
erent Bowen, Ontario, Ore This device consiste of two 


ndependently-movable, endless tapes jocated side by side 


in the same face of the rod and scaled from zero in op- 
posite directions. The tapes pase over rollers in each 
end of the rod: and each hee a sighting-target attached 
to it at zere By means of this rod differences in eleva- 
tion between two pointe may be read directly without 


making the computation « 


ACETYLENE-GENERATOR 
The 


rdinarily required, 
Exner A. MeYeEr, 


Memphis, Tent carbid-tray in thie apparatus is 


placed in a compartment in the bottom of the gasometer 
In ite center i# a emall receptacle for water, which has 
perforations at different heights to allow the water to 
reach the carbid I vediately above this receptacle is a 


valve-chamber having in ite top a tubular valve and 


A larger puinp 


procese- | 


A movable frame holding a pair of lenses slides 


casing. The valve tube has openings near each end so 
placed that, when in ite middle position, water can pase 
into the vualve-chamber ; while in extreme positions one 
or the other openings is closed. A float attached to the 
| end of the valve tube regulates the supply. As the gas- 
ometer bell falls, it sinks the float and opens the valve, 
which soon closes again as the gas evolved causes the 


bell to rise. 

AUTOMATIC SIPHON.—Cuarces F. L. McQuvts- 
rron, Butler, Pa, This siphon is so constructed as to 
empty a tank at stated intervals as soon as it becomes 
full. It consists of an inverted U-shaped discharge pipe, 
the longer arm of which terminates in a water-seal or 
| trap below the tank, A second S-shaped tube placed be- 
side the siphon is connected with it above the bevel of 
The lower bend in this tube 





the water in the trap. is 


above the bottom of the siphon pipe; whiie the upper 


bend is above the bend in it. As the tank fills, the air is 


compressed in the two pipes, causing the water level to | 


fall in both ends of each. When the level falls to the 
lower berd in the small tube, the compressed air blows 
out the water-seal, and the water, rushing in from above, 
starts the siphon flowing. 

SELF-WEIGHING SCALE.—Atva W. B, Jounson, 
Mount Vernon, Ill. This scale consists of a pivoted 
ecoop having a small inclined bucket-elevator, similar to 
a grain elevator, arranged in the back end. The elevator 
is operated by an electric motor. The weighing scoop 
rests on a balanced platform the same as with an or- 
dinary scale, After setting the weight at the proper 
point on the scale arm, the operator fills the scoop till 


the beam rises, when a connection is made, and the ele- | 


vator carries away the surplus. The operator then dumps 
the scoop ; and the scale 1s ready to weigh again. 
INCANDESCENT VAPOR-BURNER. — James A 
Yarron, Kansas City, Kan. This apparatus for burning 
vaporized hydrocarbons comprises essentially an oil or 
| naphtha tank having a vent, and a generator. A pipe 
leads from the generator and is connected with the tank 
at top and bottom, whereby the gases escaping from the 
generator can pass into the tank at the top, without im- 
One of the novel features of 
This 


peding the flow of the oil. 
the invention is the construction of the generator 
generator comprises a tube bending down immediately 
over the burner or at the point of greatest heat whereby 
a pocket is formed to which the oil drains and is then 
vaporized. Traps are provided in the apparatus to col- 
lect sediment. 

| THAWING-DEVICE FOR MINES.—Cary Wrient, 
Salmon City, Idaho, This invention consists of a rota- 
table cylinder horizontally mounted on a movable plat- 
| form and baving a hinged cover through which fuel may 
The cylinder is perforated on its front 
The rear side aleo has 


be introduced. 
| side to allow the heat to escape. 


perforations through which an air blast is maintained for 


the purpose of aiding combustion. 

PIPE-SCRAPER. 
New Zealand. The 
attached to which are spring arms, having at their ends 
laterally-curved scrapers, which conform to the surface 
of the pipe. Spreader-plates adjust the spring-arms for 
any size of pipe. A leather scraping piston is at the for- 
ward end of the stem, and a centering block at the 


SAMUEL CRAWSHAW, Oamaru, 


handle end. 

TOASTING AND BROILING APPARATUS. 
ABRAHAM Lurie and Lours Bitoon, 179 E. 107th 
Street, New York. The toaster consists of a U-shaped 
wire netting frame fitted with a handle and arranged to 
slip into a special holder attached to a gas jet. The holder 
has two flat side pieces, which act as reflectors. A sheet 

| of flame plays between each of the side pieces and the 
wire holder, thus toasting the slice of bread on both 
sides at once. The broiler is similarly constructed and 
is provided with the necessary drip-pans. 
CORSET-FASTENER.—ANNA LEESON, Quatsino, 
Canada. One of the two busks of the corset is notched 
to receive lugs on the other busk when both are made to 
overlap. A clasp engages each lug, which is properly 
bent to receive it, and holds the two busks firmly to- 


gether. 

| TEMPORARY FASTENER FOR BOXES, ETC.— 
| Htaumer B. J. Anprus, Winooski, Wis. This fast 
ener consists of two long, narrow, U-shaped, flexible, wire 
| prongs, which are driven into the top and side of the box 
near the edge. The upper one, which is a little wider 
than the lower, is bent out horizontally and the lower one 
passed vertically upward through it. The top wire is 
then bent down against the side of the box, and the wire, 
| passing through it, is bent down over it, thus securely 
fastening the cover. 

PNEUMATIC TIRE.—Joun J. Farrar, Rapid City, 
8. D. An outer containing tire has within it a small 
inflation-tube with rigid This inflation-tabe is 
inside what corresponds to the inner tube of an ordinary 
double tube tire, thie inner tube being, however, firmly 
bound to the outer tube at short distances, thus forming 
bulb-shaped compartments. A valve in the inflation- 
tube in each compartment admits the air, and a puncture 
in any part of the tire will only cause the deflation of 
one compartment. 


walls 


| SKYLIGHT Wuuary J. P. Krxestry, Rome, 
N. Y. The skylight bas longitudinal grooves cut in the 


flanges supporting the panes, and the top or lapped 
over edges of the panes are cut at a wide, obtuse angle. 
By this arrangement. the water which may condense on 
the under surface of the glass runs to one side and down 


the groove out to the roof. 

MAIL-BOX.—S. A. and F. J. Braeunter, Topeka, 
Kan., and P. J. Bragunter, Denver, Col. This box is 
adapted to be fitted to a door or door casing, and is fitted 
with a vertically-sliding door having lags projecting 
throagh slits in One of the lags passes under 
a catch on the door (supposing the box on the casing) 
and thus locks the door of the mail-box. When the door 
is opened, the catch is disengaged from above the lng and, 





he sides, 


consequently, the mail box door may be raised. 

| HAMMOCK-SLING FOR INFAN(S.—Ira M. 

| Groner, Kingsbridge, New York city. This invertion 
provides a small hammock swung from davits fastened 

| to the bedposts at the foot of the bed. The arms of the 

| davits project toward the head of the bed and are held 

| rigid by an adjustable brace rod. When making the bed 


the hammock and brace may be easily detached and the | 


| arms swang facing each other directl, .ver the foot 
board. 


scraper consists of a main stem | 


Designs. 


Wim H. Parpes and Few 
The leading feature con 


LACE FASTENER. 
ton E. Jupson, Antigo, Wis. 
sists in a fastener having a hook arched from the eye 
with a lateral trend at the arched portion, the end beyond 

| the arch running downwardly and inwardly and then 
outwardly to give the iree end a trend in a direction 
opposite the lateral trend at the arch. 

PINCUSHION Corry Jones, Long Island City, 
New York. The cushion formed 
| with a cap, on the side of which are bands above a head 
from which depends a tapering shank, designed to enter 
the hole of a spool of thread, 
| LEGGING 

Omaha, Neb. 
| from the body portion, the inner ends of the instep over 





consists of a head, 


Cauaries 8. and A. 8. Huntineron, 


The legging has ite instep portion offset 


lapping the instep end of the body and having a binding 
| extending from one side to the other of the body, follow. 
ing the line of the instep, 
the body a curved stiffening band is secured, 

| METAL STUCK.—Ropert Duk, Bronx, New York 
lcity. The leading feature of the design 
| spray of holly and a smooth border extending along 
the edge of the spray. The stock is to 
picture-frames, the smooth border serving to prevent the 


Upon the heel portion of 


consists in a 


be used on 
pricking of the fingers which has hitherto resulted from 
its omission. 

LAMP.—Lovis C. Trrrany, Manhattan, New York 
| city. The body of this lamp is formed by the shell of a 
pearly nautilus, pivotally mounted on a stand, Within 
the shell the bulb of an incandescent electric lamp is 
arranged. 

ACETYLENE GAS 
Kewry, Passaic, N. J 
compact, and gives, for the amount of carbid used, an 
The brilliancy of this light 


BICYCLE-LAMP. — Caries 
The lamp in appearance is very 


exceedingly bright light. 
depends largely upon the use of a parabolic reflector. 


Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the pame of the patentee, title of the invention, and date 


of this paper. 
| 





NEW BOOKS ETC. 


THE Locomottve. New Series. Vol. 
XIX. Hartford. Conn.: The Hart- 
ford Steam Boiler Inspection and 


1898. J. M. 


12mo. 


Insurance Company. 
Allen, Editor. Pp. 191. 


The annual volume of this little periodical is always a 
welcome visitor, and will prove valuable to all steam 
| users and those who are in any way interested in the 
subject. Each number contains one or more high class 
| technical articles, besides a full record of boiler explo- 
| sions of a preceding month. There is also a collection 
| of well selected reprint matter. Where necessary the 
| subject is well illustrated by half-tone engravings, show- 
ing explosions, etc., and by ciear diagrams. The Loco- 
motive is read by steam users all over the country. 


MATERIALISTISCH-HYPOTHETISCHE 
SATZE UND ERKLARUNG DES WESENS 
UND DER KRAFTAUSSERUNGEN DES 
ELEKTRISCHEN FLUIDUMS. Von F. 
Ph. Stégermayr. With 88 illustra- 
tions. Vienna: A. Hartleben. 1899. 
2 vols. 8vo. Pp. 431. Price, paper, 
$2. 


THE ELEMENTS OF PRACTICAL ASTRON- 
V 


omy. By . W. Campbell. New 
York: The Maemillan Company. 
1899. Pp. 264. Price $2. 


The time is ripe for a new text book on astronomy, and 
Prof. Campbell, who is an astronomer in the Lick Obser- 
vatory, is well qualified for the task. It should be said, 
however, that this is the second edition, the former hav- 
ing been published in 1891. The author's experience in 
presenting the elements of practical astronomy to large 
classes of students has stood him in good stead, and the 
volume before us is an admirable text book for classes. 


The Principles 
By D. B. St. 

New York : 
1899. 


DEFECTIVE EYESIGHT. 
of its Relief by Glasses. 
John Roosa, M.D., LL.D. 
The Maemillan Company. 
12mo. Pp. 193. Price $1 net. 

The author is one of the most noted specialists in dis- 
eases of the eye in the world, and anything which eman- 
ates from his pen is sure to be authoritative, and the vol- 
ume before us is filled with material which 
cannot but prove of the greatest possible value to all who 
deal with defective eyesight, It is accompanied by many 
excellent illustrations and test charts. 

LA Sp&crFIcIré CELLULAIRE. Par L. 
Bard. Paris: Georges Carré et C. 
Naud. 1899. Pp. 100. 12mo. Price 
50 cents. 





valuable 


LA SEXUALITE. Par F. le Dantec. Paris: 
Georges Carré et C. Naud. 1899. Pp. 


98. 12mo. Price 50 cents. 
|LA THEORIE DE MAXWELL ET LES Os- 


CILLATIONS HERTZIENNES. Par H. 
Poinearé. Paris: Georges Carré et 
C. Naud. 1899. Pp. 80. 12mo. Price 
50 cents. 

The three little volames which lie before us form part 
of a series of scientific monographs which the publishers 
have termed “ Scientia.”’ The volumes in the series are 
written by well known French savants and offer to the 
reader a philosophic exposition of recent discoveries and 
of the development of the sciences in general. The clear- 
| ness of the descriptive matter and the scholarly way in 
which the subjects bave been treated should earn for the 
series a place in the iibrary of every student of science. 


| 

| TWENTY-FIRST ANNUAL REPORT OF 

| THE STaTK BoAaRD oF HEALTH OF 
CONNECTICUT. Pp. 197. 

We acknowledge the receipt of this valuablk. annual 


book of 197 pages for the year 1898, compiled by Prof 
Charles A. Lindsley, M.D., of New Haven, Conn. It 


contains reports from the several county and town 


| 


| 


health officers, and numerous statistics graphically a& 
ranged. 
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The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line, 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing weeks issue. 


Marine lron Works. Chicago. Catalogue free. 


“U. 8.” Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


For bridge erecting engines. J. 8. Mundy, Newark, N. J. 





Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 


Gear Cutting of every description accurately done. 


The Garvin Machine Co., Spring and Varick Sts., N. Y. 
Second-hand Books—Mechanical, Scientific cheap. 


Cats. free. Industrial Pub. Co., P.O. Box 2332, New York 


The celebrated “ Hornsby-Akroyd’ Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- | 
chine Company. Foct of East 138th Street, New York. 


The best book for electrimians and beginners in elec- 
Experimental Science,” by Geo. M. Hopkins. 
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publishers, 361 Broadway, N. Y. | 


By mail, #&. Munn & Co.. 

Mr. G. Jeffries desires to interest capital in his 
invention, recently patented bere and abroad, whereby 
signals can be made to the engineer of a train by means 
of an obstruction placed on the track. This ts fully de- 
3% of this edition of the SCIENTIFIC 
8. Jeffries, Reading, Pa. 
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scribed on page 
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t® Send for new and complete catalogue of Scientific 
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HINTS TO CORRESPONDENTS. 


accompany all letters 


Names and Address must 
This is for ow 


or no attention will be paid thereto. 
information and not for publication. 
References to former articles or answers should 
give date of paper and page or number of question 


inquiries not answered in reasonable time should 
repeated ; correspondents will bear in mind that 

some answers require not a little research, and, | 
though we endeavor to reply to all either by letter 


or in this department. each must take his tarn 
Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. | 
Scientific American Supplements referred 
to may be had at the office. Prive 10 cents each. 
Books referred to promptly supplied on receipt of 








INDEX OF 


| Belt fastener, H 








turbine, The loss in transmission depends on the size 
of the wire used, but may be put down at from 6 to 10 
per cent, so that from 90 wo 95 per cent of the current 
delivered by the dynamo will reach the transformers 
The transformers will turn about 95 per cent of the cur. 


| rent they receive to the motors, which will in turn give 


85 to 90 per cent of this to the machinery. As a total 
then about 60 per cent of the power of the waterfall 
will be received by the machinery. This is based on 
the supposition that everything works at full load, Much 
depends on the machines used, and only an engineer or 
the spot can give reliable figures, 





TO INVENTORS, 
An experience of 
more than 


fifty years, and the preparation 
of hundred thousand applications 
for patents at home and abroad, enable us to understand 


one 


| the laws and practice on both continents, and to possess 


unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 





INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


MAY 9, 1890. 
AND BACH BEARING THAT DATE, 


(See note at end of list about copies of these patents. ] 


Adjustable stand or chair for artisans, J. Stone.. 


° Curtain, window, Bartholomew & Emery . - 64,7 
WMavertisements. Cutters, device for holding circular, K. G. Hom. 
mann ae 


’ Delivery mec hanisin, coin freed, Moser & P hipps we Md 


ORDINARY 












RATES. Digester, F. d 608 
Door holder and check, F. L. Rosentreter........ 24, ob 
incide Page, each insertion, - 75 cents a line | Dredge, anchor, H.C. Lehman.................... Per 
ack Page. each insertion, <« « e a line | Drier. See Grain drier. 
S27" For some classes of Advertisements, Special and | Drum stand, U.G. Leed 624,642 
Higher rates are required, Dust collector, L. R. Whitney oveces 624,008 
Dye, red sulfo-acid, Schmid & Rey... 24,877 
The above are ¢ harges per agate line—about eight | paucational device, J. A. Be svington 624.614 
words per line. This notice shows the width of the jine, | yy or truit case, W. Wilson. 624,508 
and is set in agate type. Engravings may bead adver- | Kjectric mutors, means for reguiatit sed of, 
tisements at the same rate per agate line, by measure- O. C. mmiseh — ‘spec — 8} 
ment, as the letter press. Advertisements must be Electrode, battery, H. 8. Lioyd % bs ALS 
received at Publication Office as early as Thursday | knd gate, wagon, 0. H. Watkins... ,........ (24. bAD 
morning to appear ip the fullowing week's issue. Engine. See Explosive engine. Gas engine. 
= ——--- — —- ——— Rotary engime. Steam engine. 
Engine cutoff mechanism, R. Sprado.. . 4,008 
Engine cylinders, apparatus for cooling gas, a 
Foot power DO 2 eRe a 623,827 
r > 4 Screw... Ether, obtaining, P. T. Fritzsche (reissue)....... 11,740 
t Excelsior knife, D. T. H. Mackinnon.. 624,514 
++ Cu ting Expansion bit, A. L. AGaMB. ........6.sccececesecces 624,439 
Lathes Automatic Explosive engine, H. Smith................ -» G45 
Explosive engime, convertible Compeene, A. 
Cross feed Hasbrouck vee 24,649 
Extension table, R. F. Westertield . 4716 





9 and 11-inch Swing. 
New and Original Features 
Send for Catalogue B. 

Seneca Falls Mfg. Company, 
695 Water St., Seneca Falls, ov 


| Extractor. See Cork extractor, 
| Eyeglass nose guard, C. K. Pevey................0. 
Kyegiass or spectacie case, W Zuerb. ha PP 
Eyeglass or spectacie case, Zoerb & Recker...... 
Feed water regulator for boilers, KE. W. Marsh.... 
Fence machine, J. A. Park. osesee 






















a - Fence machine, wire, G. L. Miller........cececceees 
PCWER& FOOT! SHAPERS.PLANCRS DRILLS | Fence post, I Alter 
L ATHES. Fence tool, wire, J. W. How lan a 


| MACHINE. Ye OUTFITS TOOLS 
ts LOGUE FALE 
120¢ ULVERT ST CINCINNAT | oO. 


Fence wire tension device, J. C. Barnes. 
| File, paper,G. H 


| Filing hand flange 





SEBASTIAN LATHE CO Rogers 


A. Herman, 








Foot Power and TURRET LATHES. per: i ie, WE As o6s ual deeecsentens 
ers, Shapers, and Drill Press: liter bed, L. K. Davis...........sseeeees 
SHEPARD LATHE ©CO,, Is w. 2a ‘St., t., Cineinnath, o. | Fiter, slime, C. HH. Pead............ssseeeceeeeceecee 


Filter, water, W. G. Tousey 
Filters, supply regulator for water, 





Plan- lf 
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"A. VF 








= e Firearm, H. BE. Brown, 
i i ers Fire extinguisher, Frank & Gemmes 
Fire extinguisher aoteunt atic, W. Banks. 
— Your kit is not complete un- | Fire pail, W. 8. Lacke ; : 
4 Fireproofing material, ‘ Lantzke 
less it includes the famous Fishing net sinker, J. C. Robinson ; , 
Flooring, ete., tongue and grooved, J. W. Piver 


STILLSON WRENCH 


Flour bolt, J. Charles 





which is fcular!y adapted for turning out the best | Flushing app are 1tus for sanitary or other fixtures 

work without crushing the pipe in the least. All parts | kK. C. Stove . 4.599 
are drop-forged. Once tried, it is always used. It has | Fruit dresser, W Nortbre p net aha eal 62.851 
many imitations but no equais. See explanatory cuts. | Fruit gathering device, |. H. Crumb............ 624,757 
Price list on a 2 Fruit jar, F. Lessing, Jr 624,509 


eco. to 


WALWORTH G. CO., 20 Oliver Street, Boston, Mass. | oes making same, composite, ( ‘ 








Advertising device, Frazee & Bersbach....... , Fuel, pes at, A a ERR pees ate 624,629 

Air compressor, hydraulic, J. Liming TOOL MAKER o ENGINE LATHE 4 a A ny ba 

d ttress n, E. Fournier........ 8 rage ee ace gage 

oe > » eames = powule , | 10 in. swing. Is made for those | Galvan ic battery, J nw 624,574 

Amalgamator, w * Fuller....... : | who require very accurate work Garment supporter, D Backus 624,441 

Ammunition hoist, Krone spies | All parts are fitted in the most Gas apparatus, acety a J. J. Faulkner. ..624,468, 624.409 

Animal trap, E. | L pls Dien Coco | careful manner to insure accura- Gas barner, W. C. Homan . * 624.4 
> meses. A ee Aa ; cy in turning, boring, facing, ete. Gas engine, W. H. & J. Butterworth 624.70 

Animals’ noses, machine for tarring, R Ww." : | | The change gears permit cutting Gas generator, acetylene, J.J. Faulkner... 624466, (24.47 


Barnes . 
Antifriction roller, H. M. Le Due 
Antiseptic cabinet, C. A. Bradley... 
Artillery shield, light, C. H. Frybarger 
Axle spindie, BE. L +4 . 00 
Back pedaling brake, E. Doolittie... 
Bag closure, WwW. P alice aes 
Bag frame, L. B. Prahar 
Ball. See Bowling alley ball. 
Balls, rivets, etc., machine adapted for making, 

E. G. Hoffmann 
Battery. See Galvanic 

ondary battery. 
Bed bottom, spring, K. J. Everitt 
Bed, folding metal, A. Holm 
Bed, sofa, T.G. Weyer ‘ 
Belt coupling, J. Q. Adams...... 
rerdeyn 
Hentz 
W. K. Kennard 
H. H. Baker, Jr... 
H. Fauber........ 


. A, al 


€24,488 | 
battery. Storage or sec- 
om, 4 
~+9- 





‘le, J. J. 
Bicycle, chainless, 
Bicycle construction, 
Bicycle crank hanger, W. 





. 624,636 




















rice. 5 _ | Bicycle handle bar, L. B. Gayior..... (24,643 
Mimerals sent for examination should be distinctly | Bicycle handle bar, Jones & Tarver...........++. 34 657 
marked or labeled Bicycle lamp bracket, A. Mosher.. R445 
= = nat | Bicycle luggage —~ *, “Vv. L. Moore 24,669 
} Bicycle pump, H. Lainowober aS -. 624,668 
2 ask Bicycle pump A attachment, sineweber.. 624 664 
(7662 ) J. 8. = as ks: When does the | Bicy%le support, Yo WE icodeccusee 24,505 
19th century end ? A. The 19th century closes with De- | Bullard —_ tip. W.'G S. - Son... benossns ree a 
— . r Pp J » cn 
cember 31, 1900, T tre 20th century begins January 1, 1901 Bit “See Expansion bit. _ ? . 
Reasons: 1. There never was a year numbered 0 in pone. pA —hi wy speek, Foster board. 
| . See = , ar. er. 
chronology, though astronomers have called the year be- | Boiler cleaner, V. Clark....... 624,627 
‘ . ‘ 2 ‘e 7 | | > 4 7) 
fore the Christian era the year zero. The reckoning in sey Rly ig “Ww. Corey. dt : oe | 
chronology is B.C. 3, 2,1, A.D. 1, 2,3, ete. The year| Bone black kiln, E. Lister... 624,510 
1 B.C, was followed phase by 1 A.D. in all historical 7 detachable or knockdown, G. F. Flash- 624.637 
reckoning. See Ency. Brit., under Chronology. In as- | Boot or shoe jack, Fredman & Hallas. . 4478 
. ; | B i drill b L. P 624.858 
tronomical reckoning the year 0 preceded the Christian Battie ciopie, pueline. | 1. Pfeith —s 624,859 
era, The first year A. D. was the “year1." The year | Bottle, non-refillable, BE. A. Foster........ 624,780 
- | Bottle stopper, C. de Quillfeldt.... 624,681 
1 was completed on December 31, twelve months after | Rowling alley ball, W. H. Howard.......- 624/908 
the beginning of our present reckoning. There is much | a oe ter bom » te see bos ces 624,807 
. . . 2 x. See ie oO »”0. ape Ox. 
confasion on this point; but it is just as simple as reck- | Bracket, _& 2 ° eapeseees ’ : ede 624,723 
oning the years of a baby’s life. When is the year 1 of | Bracket. ee Bicycie lamp bracket. Lumber 
vracke 
a baby’s life finished ? Who ever heard ofa baby’s 0 | Brake. See Back pedaling brake. Car brake. 
year? 2. The year 100 belonged to the first Christian ator Gait am ig brake. 624.297 
century. The reason for this is the same as for putting | Brick, block, ‘or siab for buildings, mantels, 
P . . "a ate » a wa 
the 100th article into a package which is to contain 100 Bridge, W Ge. C Myers. Cp POON sce aeA eT , =— 
articles. The 2d hundred articles begin with No, 20i.| Brush, KE. Erickson ; oe 
: , ; ~ 
In counting articles by hundreds we proceed as follows: | Brash, saving, I's eee mounting fos, i. 4, 
Ist hundred Nos. 1 to 100 inclusive. | i ivsearnenensadesoedindbevewonsnaranecsdmnnnie 624,708 
2d a “ 101 200 fd | Buckle, belt, L. Sanders... 624,871, 624,872 
0 Buckle, barness, Sau 4 Hauenstein.. svcccceess 6%, 
19th “ “ 1801 1900 “ Buggy top support, W DB, Olaseascetcocsace 624,541 
P . P Burner. See Gas AAY 3 tT burner. Oil 
2th =“ * 1901 2000 * burner. 
Dollars, years, or centuries follow the same law. A -m 2% fuel, apparatus and system for, F. 980 
man is 100 years, a century, old when he has completed | Butter, compound for removing ‘taint of onions = 
a full 100 years. Not when his 100th year begins, but | Mei io | lnendemeerecennneararss: 624,891 


when it ends. Its full twelve months belong to him, 
The writer remembers very well, though only 9 years 
old, the discussion of this question in 1850 and the con- 
clusion that 1850 belonged to the first half of the 19th 
centary. It will certainly be premature to write centen- 
nia) sermons or lectures or articles for 1899. If this is 
done, it will be found necessary to repeat them in 1900, as 
not a few did in 1849 and 1850 for the half century. This 
accords with the statement of both the Century and 
Webster's Dictionaries. We quote from the former; 
“ The first century of the Christian era began with the 
year A. D. land extended to the end of the year 100; 
the 18th century began with 1701 and ended with 
1800, the year completing the hundred year period in 
each instance giving name to the century. The centu- 
ries before Christ are reckoned backward in their order 
from the Christian era, as the 4th century B.C. from 
301 B. C. backward to 400, 


view 





(7663) L. 8. T, writes: I have ascertained 
the theoretical horse power of a stream under a given 
head to be 1000, I wish to transmit that power by means 
of electricity five miles for use as a motive power in two 
mills. Will you please inform me how much of the 
1,000 horse power may be safely relied on for practical 
use, from motors at terminus of the line ? Will you tell 
me, also, what is the percentage of loss in practice at the 
several stages of conversion and transmission of the | 

} 
| 





power: (1) Loss in making the 1000 available by means 
of turbines, (2) the loas in generating the electricity, (3) 
the loss under ordinary conditions in transmission, and | 
(4) the logs at the motors? A. We can only give a general 
answer to these inquiries, since the conditions peculiar 
to the special case affect results. The efficiency of tur- 
bine wheels is from 75 to 87 per cent at full gate. For 
anything less the figures drop off rapidly. The dynamo 
will return from 85 to 98 per cent of the power of the 


| Cable making mac —Re E. — Johnson. 














Calculating device, J. L. Bre ¥ 
Calculating mac hine, H. Goldman. 
Camera, panoramic, C. H. Shaw 
Camera, photographic, B. D. Sheffield. . 
Can crimping machine, C. W. Sleeper... 
Car brake, Goetz & Huston 
Car brake, L. L. Logan 
Car coupling, J. Timms 
Car illuminated sign, street, W. R. Evans.. 
Car roof, double, C. H. Hutehins...... 
Car street indicator, railway, Green & O’Sullivan 2k 
Carbons for electric lamps, composition for, A. 
O. Simonnier 
Carding engine fiat stripping = mechanism, Ww. 
Philipson 
Carpet stsete her. ©. Hi. ‘Sap 
Case. See Bookcase. len ¢ oF fruit case. Eye- 
glass or spectacle case. 















eT SS ee 624,856 
Cash register and indicator, CH. venmeaee” 624,645 
Cement, Myers ee - 624,522 
Cement. ny etc. mixing. . . 624,687 
Chain, drive, E.G. Hoffmann . 624,492 
Co, Gs HINO, 0c cncccncccccoccccoscccsccsensese 24,812 
Chopper. See Cotton chopper. 

Circuit breaker, automatic magnetic, W. M. Scott 624.8% 
Cleaner. See Boiler cleaner. Window cleaner. 

Clevis, plow, B. F. Russell... 624, 548 
Clipping bereee. shearing sheep. ‘etc., ‘machine 

for, W. W. & A. T. Barto. ....ccccrccccccesccce 624,736 
Cloth AA ‘machine, W. ‘Tharandt 906 coseeeows 624,704 
Clothes rack, 8. Owen . 624,528 
G ‘oat and hat rack, G. W. McCausland... 624,848 

Coffee pot attachment, F. Washington... sepneper 624, 5a 
Collapsible tube, W. 8. Scales 624,549 
Commutator brush holder, G. H. ‘Jantz et al 624,815 
Condensing attachment, exhaust pipe, R. P. Bol- 

DO dann 60 60c00escepnessee. annsbedsenesecere ceveceems 624.616 
Connecting rod. E. E. Wigzell . 124,508 
Controller, T. von Zweigbergk 624,719 
Cork extractor. M. D. Converse. . 624,457 
Corn header, kafir, J. L. Hart 24,798 
Corn shocker and carrier, J. D. Groves 624,646 
Cotton chopper and cultivator, W. H. Ledbetter. 624, 
Coupling. See Belt coupling. Car coupling. Thill 

coupling 
Cover holder, pot or kettle. 8. Baker............-+- 624.443 
Cow tail holder, F. A. Crocker.........-...-+6+ «++ 624,461 
Cream separator, centrifugal, N. G. Williams..... 624.f6 
Crusher plate, H. J. Wessinger «- 624 589 
Crushing or grinding mill, R. Ellin. - 477 
Cultivator, W. L. ie do pabaednacespevens . 624.618 
Current motor. alternating, A. Heyland. . 624,652 
Curtain fixture, K. E. Phillips........... 24.840 
Curtain fixture, L. Strickler..........-... ccccccoccss GUND 
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Gas generator, acetylene, 0. J 

Gaa, time ap pe auratus for extinguishing, 
kel 

see 


Kh. M 





threads of § to 1% per inch and 4 
to % per centimeter. Tools fur- 
nished include chucks, collets, 
cutters for turning, threading, 
catting-oG, knurling, reaming, 


Barni 


End gate. Tail gate. 


Teague 


Gate 
Gate 


fa 








ete. Ask for 8. C. I. Catalogue. ar cutting machine, BK. H. Parks 624,656 
THE PRATT & WHITNEY CO. Hartford, Conn., U.S.A Gear differential, C. H. Meta . 624,519 
Gear, driving, T. R. Jarvis citeie . 4.816 

ear teeth, machine for generating bevel, Le 
oop land & Ferris A ene see 624,508 
ORKING | Goartnes worm, J. H. Barr sere . (24,74 

| Generator See was generator. Steam genera- 
Single Machines or Com- a Spa onan 
ierm extrac naking, arker $24,075 

plete Equipments for Glass, apparatus for manufacturing window, J 
Any Class of Work. Haley 624,480, 624.481 
Glasses, combination, G. W. Bennum . 64,445 

| Your Correspondence is Solicited Glycocolphenolester and making same Z EKin- 

MOTT. os censerccscgseccgreccesevecevesssecececeees 


t?™ Lilustrated Matter and Prices on 
application 


J. A. FAY & CO. 
10-30 John St. a? OHIO 


| Grade delin eator, J. Riddell 
Grain drier, ©. Mallinson 
| Sate ¢ ilve, L. M. Walker 
Gravity separator and conveyer, combined, T. J 
ele Barbour . 
3 
' 





Pohlit 
wth of, C. A. 


Gun safety locking device. 
Hiair, device for promoting gro 
Kosell . 
Merrill & Lepper 
Martin... 
RK. Waters 


fam wrapper 
Ahern & 
mining, F 
Sorenson 
attachment, J. Tucker 
Harvester, corn, . oore et al 
Harvester, corn, C. 8. Sharp . 
| Harvester, self-binding, J. F. Steward 
Hat brim flanging machine, G. Seesachnelider.. 
| a8, a and crowns, machine for pouncing, 8 
J. Miller ; 
Hat brims, machine for 
G. Segschneider 
| Hat fastener, J. L. Wood 
Head rest, hygienic, H. KB. Windrath 
Heating apparatus, steam, K. fF. Osborne 


5 
H 
Hammer, 
Hammer, 
| Harrow, ¢ 
| Harrow sulky 


| greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 


of Wood and Metal Workers, with- 
W. F. & JOHN BARNES CO. 
1999 Rusy St, RocKrorD iit 


out steam power equipped with 
BARNES’ FOOT POWER 
MACHINERY ———<-<m. 
J . 
Skinner Combination Lathe Chuck - 
Strong and true. Best reversible | Heel attaching machine, F. F. Raymond, 2d..... 
easily reversed. Made of | Heel finishing tool, Z. Beandry 


allow lower bids on jobs, and give 
steel, case hardened. No strain | Heel nailing machine, F. F. Raymond, 2d. 





ironing down curls of, 

















on the screws. Upper section of | Hinge, spring, 8. 8. Niles 
jaw may be left off and chuck | Hoisting apparatus, C. W. Hunt 
used for cutting stock. Hoisting apparatus, Cc WwW . Hunt et al 


Greater capacity than any other | Hook. See Trace hook. 


chuck. Can be fitted with inter- )} Horseshoe, A. J. Davies . . oe 624.4 
changeable jaws. tee wed mating vod He J. A. Burden tid 
orseshoe, nailless .e earet . Wl4 
SKINNER CHUCK CO. eres shoe, soft tread, H. Paar............ 624, 
Church St., New Britain, Conn. | Hose supporter, H. C. Krause....... 24 aks 
ns : " Hot blast box. 8, E. Bretherton..... 624.748 
Hydrant, W. F. Koper 624,502 
Presses for Ice, apparatus for planing cakes of, J. N. Briggs 
(reissue) . oe , ° 9 
ice box lid retainer, E. lL. Evans . 624,465 
Index leaf, W. N. Winfield 624,718 


Sub=-Press Work. 


Five sizes. Sub-Presses and 


Indicator. See Car street indicator. 
Indicator, H. Stelling aszecceccoes GQUSeEE 
Insecticide, BE. 1. Braddock 624,617 





Tools to order, Iron. See Puffing irun. 
Cw Send Cire . Ironing machine, EF. C. Cress... ......6..e0ec<eeee 64,155 
for Nreuwlars Jack. See Boot or shoe jack 
BLAKE & JOHNSON, Jacket stretcher, A. O. Wyman..... . 624,001 
Jail, R. ¢ r., & W. A. Stewart 624,55 
Jar. See Fruit jar. 
P. 0. Box 7, _WATERBURY, | CONN. Kerosene burner, atomizing, Ransom & Frueh... 624,682 





Kiln. See Bone black kilo 
Knife. See Excelsior knife. 
Knfe with connected blades, G. 
Label holder, L. K. Stevenson 


IN A CRAMPED CORNER 


workmen can always work on a pipe with our 





A Lamp burner, Ww. . Hamm 
Adjustable ‘*§”’ | Lemp, electric are, C. Tepel . 
Lamp, ant tog K. F. Dwyer ° 
- P. Storrs. 


Pipe Wrench. 


Frame of malleable 


mica chimney for gas, 


Lamps 
ut for electric, 


Lamps, time cut« 
Lathes, device for gaging and portioning tools 
Ww. 










H. Boardman. 624,615 


iron, operating nut of steel, slidin 
jaw, with teeth of drop forging. A afi | mT. A B. . Powell... me 
ened, tempered, and interchangeable. pe bor. ent ta eetenae tg are HOR 





It will not lock r.. 






Level, Thompson 
iL notype machine, C hapm an & Gelatt 
Lock. See Window lock 
| Lock, L. J, Babcock. 
| Loom weft fork mechanism. W. G. Baton 


Our Toolmakers Clamp | Labstontors, automatic chose fa de for, 


Casey 
Lumber bracket, C. B. Striffer.. 
Lustering machine, D. Welsh 
is made of highest quality steel, case hardened, , » wae 
carefully polished and finished. The best clamp M: = tic coils, adjustable vibrator for, C. 
made for holding smal! work in drilling, | 
tapping, etc. 
Made in following sizes: 
he inc’ h, price, post paid, each b cents. 


fiand tool when ‘durable’ in a corner. 
the p purone, aa le and accurate. Send for Cir. to | 
ik i Hardware and Too 
Springfield, J 















‘A. Kel- 







| ait ‘beg catcher, T. 0. P. & W.G. ’ Bailey.. ‘ 
| Mailer, Horton & Wing 
| Marble, granite, ete., die for cutting, . A. . Travag- 
lini a . 
| Measuring device " 
Measuring device 





"jones eeeosccssevese 





“ “ “ “ “ r.s 





5 
5 “ “ “ “ %3 “ | Mechanical figure, A ies sdesanevese 
‘s | Mere oman machine, E. Heberlein 
Our Book entitled “ Shop Pointers,” | jj\|. See ¢ reshing and grinding mill, 
is free for the asking. Contains a. | | Miter box, I te 
scription of our entire line of Tools, | yixer, See {n: mixer. 


Valuable Recipes, Tables, etc. 
J. STEVENS ARMS & TOOL CO., 


Moulding press, Malchow & Marble 
Motive power mechanism, M. L. W ilkinson 





Motor. See Current motor. 
P. 0. Box 16, Mower, lawn, J. A. Burr..........cccseess 
Chicopee Falls, Mass., U. 8. A. | Mower. lawn. J. Gomes 


| Musica! instrument, A. H. Jacot. 

Net, w ittmann ose 

tends ipemeln. I-€ Nicol. 4 

| Nut lock, T. & J. Broadbent. 

Nut lock. axle skein, Brockschmidt & Stuckey 

Oil burner, A. J. Blackford 

Oiler, car wheel, 8. B. ye 

Ore or coal washer, A. 1. Jo 

Ores, apparatus for use in treating metaliic, F 
A. Edwardes.. 

Ores, roasting, K. E. Lungwitz.. 

Organ for vetutoreing melody tones, A. Ahifors 

Organ, reed, J. Bonnett......... 

Paint mixer, t 'W. Drummond. 

















624,682 








(Continued on page 336) 
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WM. S. HAINES CO., 
136 So. Fourth St PHILA, PA, 


adelphie eaye: 
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Modern Ore Concentration | 


ned all through the Weest- 


se of the 


BARTLETT. CONCENTRATOR 


i” if you are terested in a mine that don’t pay, | 
! 


id for particulars 


Great success 


F. L. BARTLETT, Canen City, Ceol., or 
COLORADO IRON WORKS, Denver, Col, 


= S06 nservalives7 






A Mor just 4 


‘POKEY 


Wish we had the ear 
of every engine, pump, 
boiler and large machine 
builder, we'd tell them 
why PECORA FLAT 
STEEL COLOR and 
PECORA DRESDEN 
MACHINE ENAMEL 
| are the only paints for 
| quality and surface- 
covering. Booklet 
about it. 


PECORA PAINT CO., 
PHILADELPHIA 














You * 1 use PECORA 
BLOW HOLE CEMENT if you 
read our circular 11-0 














AUSTIN SEPARATOR 


a nequaled for 
DELIVERING DRY STEAM 
by eliminating moisture 
and condensation from 
LIVE STEAM 
EXTRACTING 
ot. os EASE, and 
ties from Exe 
baust ‘Steam. 
Manufactured by 


AUSTIN SEPARATOR CO. 
27 Woodbridge Street West, Detroit, Mich. 








MECHANICAL FEATURES 


are those wherein CLEVBEL AND BICYCLES excel. 
Every year we bring out some entirely new me 
chanical imyj vements, and this season finds us 
with more good things then ever. One of these is the 


BURWELL DETACHABLE INNER-TUBE TIRE, 
which is aht,r silient, quickly and easily repaired 
when punctured d above all, is ander the abso- 
tute control oft the rider. being fastened on or 
aken off ya e twist of@the thumb-acrew 
Hurwell tires ntair ne-third more air-space 
than any sinvile-tube tire of the samegliameter 
und are made of the celebrated cros-thread fabric, 
which is an ex ve feature of 


CLEVELAND BICYCLES 


H. A. LOZIER & CO., Mfrs., 
Staverane, Ohio, U.S. 4 


BRANCHES New York hicago, Boston, Philadel 
shia, Buffalo, Detroit, San Francisco, London, Paris, 
burg. 


| Screw machine, KE. C. Hent 624.802 Used by War and Navy Departments. In | 
Screw making machine, E. C. Henn ; , 624.908 ordering state length of line, whether | as n ine ni er 
s ratus and method separating — single line or metallic circuit and number of | 


SS 


Paper t es, machine for refolding, H th Tuitict =? or install 
r ome n casb » 
Tie blocs a won A " Mining. , ~~ re Sanitary En- 


in Electrical, Mechanical. Ciwh'. igu, ete. est Text Books Bree. Beven 


624,74 


. 8, rested 4 Rian education wall yay Dig 
‘ eur | ‘= m an edu on will pay big 
P 5 a 5am. . eee . a4 583 ANCES dividends. You can y ifuareelt 
4 R. Cork | Soe 2. Better | Position — ligher 


, t e of 
Penhbolder, G. Oberbeck.. Ou devoting some 0 







































h courses by mai 

Ph oh shutter, R. 8S. Atwater ments. Ds age " . Jra a ) « . 

Epocost “ - finde BA. Career —-J ring, Architectare, Mecrapondcace. Writs for free Sover tho wat rid. ee 
Photographic paper and making same, sensitized = years’ exp i slate, and booklet of letters from students all over e wo 
| Mathieu & Dery 424.951 | of text books, drawing J FirtH Avenue, New Yorn 
Ph at aphic shutter, J. BE. Thornton 624,705 THE UNITED CORRESPONDENCE SCHOOLS, 156 e 
Picture exhibitor, automatic, J. Heissenberger.. 624 ald, a SES mes — 

Piling, sheet, W. D. Washington ti m4 

Pipe cleaning attachment, H. Wenz 624 1 TaN ie 
Pipe hanger, 8. ©’ Brien 624.601 

Pipe leak stopper, C. Eibee at 4,770 

Pipes, banger for supporting smal! metallic et | )_SOAP 

Haskel iy | iM 

Planing machine, 8. A. Woods et al Your Work ? 
Planter, seed, W. ( » Saene n 7 ‘i a. oun age diesatishied a 
Pl nates | ngtoste, ts “iucing, F. I an rok with pour situation, our nal. 

oa ae ++ e. reversible. W. L. Beall ary, your chances of complete 
Plow point ar ris a reverie w ” Beall success, write to ~—t inte a 
f al  O » y rs Correspondence Schools, cranton 
— ae flashing f buil east ms A poow _eeyy getting ' 
i. Kies si, 624,07 ion by Mail 
J. Kiesler 624,659, 624,660 An Ed uca on y 
svess Se : phony press. Printing press. 24.690 Students in the courses of Mechanical Wt g 
> sine « ndrie } oblecta c » fe cick- trical Engineering Architecture, or any © 
Print a aa, al j machine for, Bick e.i71 «x + Poke Se nee ring © ourses Are 
ri t “s chine fo king 8 - soon qualified for salaried ¢ - 
I ating | ates, machine for making, J. 8. Dun wu.te lux soom positions. Write 
Printing press, platen, F. A. Burnham. -» 624,452 ; for pam ph lets. 
Propeller, screw, A. H. Dingman. : 624,761 2 j The International 
Prope r. screw. Rh. B. Painton 624,674 rrespondence Schoo 
Propellers of ve ssels, means and appareies for Box 942 
balancing forward thrusts of ser ew, T. Inglis 624,497 Scranton, 
Puffing p. F. Clere 624,455 
Pulp pia snd manufacturing same, composi- — . 

tion lake & Ray “4 446 ‘a 
Pump, F. G. Gardner ‘ 2 
Pump and measure, combined, H. Schreider 624.550 C U LAR 
poe vernor, T. P. Ford ani tat 624,779 ® 
-ump rod operating device for windmills, eon * f , b 

sping. om | a omens thoteg te ook kaon” pus 
Pumping apparatus, duplex direct acting, P. F. ; Small as an opera glass. More > : s e, 

Oddie 624 854 powerful than the largest tield | need not hesitate to enter. You may be sure 
Pyrotechnic signal, H. J. Pain 624.580 glass. Send for Circulars. of a good, clean, metre, oeverhing 
Rack. Se« thes rack. Coat and hat rack 2 shave Above all, you are safe from the 
ean. J. Fink py it QUEEN & CO. dangers which lurk in cheap, inferior shav- 
Railway cross tie, metallic, A. Bidwell 24,892 Optical and Scientific Instru aay, el 
Railway detector bar support, H. F. Clark 24,0245 ment Wor —_ ge . - > m 
Railway switch. J. T. Westwood 624.500 WILLIAMS’ SHAVING SOAPS are used 
Rammer, portable, J. C. Cramp 624.458, 624,459 . 1010 Chestnut Street, by all first-class barbers, and are for sale all 
pase. o T ‘ew | oi) New Yor«: 5 Fifth Ave __PHILADELPHTA, Pa. over the world. 
tecord, card. = williams 2450 pee : : : a ; 
Refrigerating apparatus, pressure and tempera The J. B, Williams Co., Glastonbury, Ct, 

ture regulator for feed lines of, J. B. Starr 624 SD | London, P. Dresden, Sydney. 
Register ‘lee Cash register. Telephone regis Buy elephones Depots: London, Paris, Dresden, Sydney 

ter 
Begulator. See Food water resuintor. as sre, ans.ste | THAT iy G00D--NOT * CHEAP THINGS.” —_—— ee 
Riveting a ratus. pneumatic, J. Boyer e447 The difference in cost is little. We guarantae 
Rivetin - : e, oO. W ‘D “om is 624.759 our apparatus and guarantee our customers CHRISTIANA MACHINE co. 

er. See Antifriction roll against loss by patent suits. Our guaran 
: ..E.1 Pe ase oe , : 624.257 tee and instruments are beth good. Beeptabes Christiana, Pa., U. S. A. 
a peway conveyer attachment A. 8. Hallidie a = WESTERN TELEPHONE CONSTRUCTION CO. * ENGINEERS, FOUNDERS, 
LOtary er ne rat » J —_ . t ' 
Rotary enamine revesuible. 3, Jeckene 624 814 250 264 South Clinton St.. Chicago. and MACHINISTS, 

chanism, electrically oper Largest Manufacturers of Telephones ennteainemall 
624.551 exclusively in the United States. Tarbine Water Wheels, 

Ss f te t er 4.783 —_ - ——— 
Sash lifter, skylight, W. H. Sauers 24.874 sé ® ” adapted to all duties. 
Sawmill carriage, N. Shaw 24,504 American-Hunnings S Power Transmitting Machinery. 
Scaffolding or staging, flying. H. Starm 624.575 . ction Clutch Shaftin 
scafevit aa ite ath, Sid i TELEPHONES. | Seine. Rove Wao Fi ieicincoe elec 

controlled weighing, G. G. 8. Merry + 18 Transmitters, Magneto Bells and Tele-| — = 

p and fork, R. R. Lay 624.661 phone Switchboards. Over 200,000 of TH E H.-C. 


crew driver, Sawyer & Arnott 24.875 our telephones in successful operation. 























eparating appara sa 
hydrauhe, RK. H. Richards 624.684 slephones to be ‘ : 
Separator. See Cream separator. Gravity sep Dayo ad, Ay used ononeline. ES" Send Send | The most satisfactory machine yet 
. ° Steam separ r ~ | devise ‘or igniting Gas and Gaso- 
PT. nee 024.778 AMERICAN ELECTRIC TELEPHONE CO., | jine Engines, It has permanent 
<ewing machine attachment, & Girardeau et al.. 624644 173 South Canal St., Chicago, Hil. | nagnet fields; an inclosed arma- 
Sewing machine, buttonhole, J. Gutmann 47 — | ture; oclt-feetine either direction, 
sewing achine, buttonhole, J. Gutmann et al 624.7 and it may be run in either direction 
Sewing machine, shoe, E. E Ms inkley 124 The Yankee DRILL GRINDER Send for Descriptive Circular “S. A.” 
ee ene yas Shine fer grinding both Twist and Flat Drilis. The Holtzer-Cabot Elec. Co., Boston (Brookline) Mass, 
ce gg 624.706 Grinds all sized drills from 4 to 24 in. Can — ———— 
+ eer lene a aint : 7 waemeas ei ings be set for any size in a few seconds. Gives 
ee ag ol HVE OLOF, AAEOMIAG, MAID 94 43 Any desired clearance. Fully guaranteed. PUNCHING & 
Shoe fastener. G. 8 Webber ; mises. @alset 6(“*Can’t Grind Wrong.” Catalog free 
Shovel. See Power shovel ke G. T. EAMES COMPANY, SHEARING 
Shovel, F. 8. BR adae — - os a 2% Asylum Ave. Kalamazee, Mich- 
Shu le tena nh device uver “A a 
Signa See Pyrotechnic signal , 7 MACHINE Y 
Silo. W. B. Cannon ; mt BICYCLE TIRE REPAIRING.— THE e 
Skate. t mi. Barnes +4 i? Mending of Single Tube Tires.—A practical article ilias- if interested, write the 
Skirt supporter S. Steele oa i > 7 » — 
Sled orake, J. W. James dtc.es | Sptsne One method of inserting penebes ceed Same wee E. S. STILES PRESS CO. 
emesins tase an 1 cigar holder, combined, J. M goy.tea | 80d the use o. puncture bands. 9 illustrations. Con WATERTOWN, N. Y., 
ter : +p tained in SUPPLEMENT 1102. Price 10 cents. For ” 
Soap ard soap holder, C. W. Howe 624.809 sale by Munn & Co. and all newsdeale — for their Illustrated Catalogue “8. A. 
Sound re« ling and reproducing machine, Clark oie Car ee: 
A& J hr Scr “ vA} 
Speculum, C. B. Provina “= TO MINE OWNERS. BORING AND TURNING 
Spindle. See Axle spindle 
Spinning and doubling frames, traveling mech You need a HOISTING MILLS, 
snism for ring, P. Bazin 24.7 ENGINE. You want the 
Spoke finishing machine, F. Unkrich m4 m2 best, strongest, safest, most 4, 5 and 6 Foot Swing. 
Spring wheel, G. A. Anderson 624,725 to 25,72 up-to-date engine that is 
Staircase. self adusting iron, A. Fuchs n2 made -the a 3. . and H. Bickford, Lakeport, N. H. 
Stall, cattle, J Hammond 624, 79% yet the greatest saver of 
Stand. See Adjustable stand. Drum stand. money. Send for our free all ‘and Low Prices 
Steam boiler, K. Grege 624.791 catalogue and state the size 
Steam engine, J. W. Powers ‘ --+» 4.556 of engine you want. We 


build them for mines, quar- 
ries. and docks. Both friction 
and geared hoist, 6to 150 H. Re 

P. All parts easily intere Serna Weber Gas & Gas- 
oline Engine Co., #2 8. W. Boulevard, Kansas City, Mo 


MIETZ & WEISS 


KEROSENE 


and GAS Engine 


The most economicai wer 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- | 
matic. Patented 1 U.3. 

and 7 +y;4 — 


128-132 Mott St 29 ow York. 


Steam engine, A. Stephens 
Steam generator, PD. Almy 
Steam generator. J. L. Gordor eecese 
Steam generator, water tube, D. Almy 
Steam separator, J. BE. Sweet J 
Stone gatherer and roller, combined, E. A. Nu- 
gent ecence 
Stone, making artificial, C. W. Stevens 
Stop mechanism, EF. G. Hoffmann ° 
Stopper. See Bottle stopper. Pipe leak stopper. 
Storage or secondary battery, H. Blumenberg, 
dr eos cone GUTH 
Store front and show case. J. L. Crane. 
Stove, automat! W. H. Silver 
Stove grate, adjustable, Ostad & Welta.. 
Strap fastening device, A. J. Spaulding.. 
Stud lock, shirt, J. W. Plant ; 
“Surface gage, B. EB. Sawyer . eoccce 
Suspender end, J. W. Smith 
“Suspenders, Faust & ae 
Swing. D. F. Graham 
Swite See Railway swit« h 
Table. See Extension table 
ble, J. P. Reichert pegaceccsgeccceceoes 624,683 
ble chair attachment, Rudy & Mulcahy «oe. 024,500 


la 

la 

Tail gate. J. L. Crisler oees 624.756 

lap, serew down. Parkes & Wagner. " 624,855 

I er board and stand therefor, B. G. Lowrey... 624.322 

I rraph. printing, K. Himrod . 24,487 

T aph, step by step printing, W. 8. Steljes 624,561 

relegraphy, apparatus employed in wireless, G ac ines 
Marconi 624.516 





ACETYLENE! 


Get a better ne and save one-third the 
present cost of your gas bills by installing 
a National Acetylene Gas Generator. The 
most brilliant light ever produced; safe, 
cheap, efficient ; can be installed any- 
where. Does the proposition interest 
you? If so, write for catalogue and 
prices. THE NATIONAL ACE- 
TYLENE GAS CO., 909 New 
Englaad Bidg., Cleveland, O. 


This beate Wind, Steam, er Horse Power. 
We offer the WEBSTER 2}¢ actual horse power 


G AS ENGINE 
) per cent discount for eash. Built 
terch plan. Built of best material 
Made 'p lots © 7 100 therefore we can make the price 
Boxed for shipment. weight 800 Ibs. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4 to 30 bp 
WEBSTER MFG. CO., 
1074 West 15th St.. Chicago. 
Eastern B:anch : 38-D Dey Street, New York City. 
Southern Agents: Boland & Gachwind Co., Ltd., 
So. Peter and Lafayette Sts., New Orleans, La. 




















































| 22 dams MARINE M 
relephone register, H. T. Richards 624.542 2 o OT 
Telephone switchboard annunciator. W. 0. Over 70 sizes and styles, for drilling either deep or | = 3a 

Seleaner 0 shallow wells in any kina of soil ur rock. Mounted tin are GUARANTEED to 
Telephone system, F. A. Lundquist on wheels or on sills. ith engines or horse powers, 3 
relephone system. D. M. Therrell a Strong, simple and durable. Any mechanic cap GIVE SATISFACTION. 
lelephone transmitter, J. H. Spencer.. 624,696, 624.697 Operate them easily. Send for catalog. Reset te ae 
bill coupling. Knudson & Giles Raw , ion and Easy an 
Phill coupling, Oliphant & Mood.. » 624,525 WILLIAMS BROS., Ithaca, N. Y. Safe in Operation. 
rhill cou ing Cc. W. Youngs . 4.ar 
hread tyir 4 87 ‘ ” Send for Catalogue 
lhread ty device, EF. FE. Orrell ; 
Phreshing machine self feeder, H. Kister. | The Wolverine” Three Cylinder Gas- and investigate our clatma 
rire tightener Freeman ’ y 
terry ne ARAL oline Marine Engine. TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U.S.A. 
Tobace leaf stemming machine, automatic 









The only reversing and self Parting 


























K. Buek . 624 450 
= ; oF ve are <: Son gasoline engine on the market. test 
Nerpede (ramreny, subanenped. @'s, Winkugesis.... Rann Engine for the power built. Practically ae a. U Te al PU RR x ¥ ¥ 
7 i — ! Dee.9i 3 no vibration. Absolutely safe, c NHEE RE 
Ned log 5 ~ < ayer ae r24 7 Single, double, and triple marine ; WHEELS s 
Soeets aemeiian damkan, 00 Gk, ele wey and stationary. motors from % to L AR W R 6 
SANGINE Covics outa 24.520 .P. 8 Write for catal ‘ . ee RA C D 
rap. See Animaltrap. Sewer trap. meas. : ‘ - O. BALTIMORE,MD 
Truck, car. J. W. Smith 624,556 ‘WeLvannne MOTOR WORKS, 
Tube. See ( lapsible tube. Smoking tube . a en 
Tubing coupling device. flexible. L. Von Grave... @24,477 Grand Rapids, Mich. | HALF A CENTURY OF CYCLES.—AN 
rubing. process of and apparatus for making oO as: 1 *] 
a a a nteresting history of the cycle from its origin up to the 
, x ned 1 1 See oom MORAN F FLEXIBLE JOINT present time. The first crank-driven bicycle. The 
Typewriting ¢ hine. W. FP. Quenteii woe an @2 bone-shaker” and its successors. The tricycle. The 
ypewriting machine Quentel 24.804, 624.865 for Steam, Air or Liquids. modern wheel. Cycle building a science. Points of \m- 
rypewriting machine copy holder, G. 8. Galla- Made in all sizes to stand any desired Th band a foot 
shear 624,641 Scamame, tend tor cedanad motes tea provement. e pneumatic tire. A b and fc 
Undergarment, combination, T. K. Kremer... * + Co yo MY Ee gd A 
Puneraarenent. coamnte , mer Moran Flexible Steam Joint Co., Inc'd AMERICAN SUPPLEMENT, No. 101'2. Price 10 cents. 
ete ne acne ld? Third Street, LouTsVILLE, Ky. To be aad at this office and from all] newsdealers. 
Valve apraratus, F. A. Littlefield 624511, 64.512 ~- 
Valve controlling device. J. F. Batchelor 24.890 
Valve for locomotive engines. overpass, C. J. 
Mellin exeeee CAG 
Vapor burning apparatus, A. Kitson............... 624,823 
Vehicle coupling device, J. Plames................. 624.678 
Vehicle, motor, W. 8. Schuyler = 24.680 ‘ 
Vehicle mud guard, D. Warner eos 24,713 Stock Sises M4 to 3 f 
Vehicle pneumatic brake and motor, F. Burger.. 624,451 Safe, Reliable and fully guaranteed. 
(Continued on page 387) Prices $160 and up. Send for Catalogue. PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis. 
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The Electrical Engineer Institute of | 


CAN | BECOME AN ELECTRICAL ENGINEER ? 


S riewtitic 








Correspondence Instruction, 








American. 


337 








at yo our 
and every other proraivent electrician 


tunities to make money f for those having an electrical training. 
free Can | Become an Electrical Engineer 


beoks entitled 








Oshorn's Prospector, Fou Fourth Edition 


THE PROSPECTOR'S FIELD as aN Gu pe in the 
Search for and Pasy Determinatic of Ores and other 
Useful Minerals. By Prof. H. 8. Osborn, LL.D. Author 
of “A Practical Manual of Minerals, Mines and Mining.” 
llustrated by 58 engravings. Fourth edition, revised 
and enlarged. S15 pages. I2mo. 

Price HD, free o yr ystage to any address in the world. 

t? An iiustrated circular showing full Table of Con- 
tents of this book will be sent free to anyone in any part of 
the world who will furnish his address. 

HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 


Thoroughly revised, rewritten and much enlarged by 
Epwin K. KELLER, M.B., and CLAYTON W. PIKE, B.., 
Ex-President of the Electrical Section of the Franklin 
Institute. Mmobracin all the recent improvements in 
the Steam Engine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 
Nearly 900 pages, 525 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked oes under examination before being licensed as 


an engi nee 
ul “ater it ot es, pocketbook style $3.50. 

Pal ea ANID McKAY, Publishe 
2) Market St., Philadelphia, Pa. 








Send for ¢ & Ay 


Hawkins’ “* Aids"’ to Engineer's 
Examinations. with questions 
and answers, ¢x7\, leather, wilt 
edges, gold tities. Contains all 
info rmation ne eded to obtain an 
engineer's license. $2, postpaid. 
THEO. AUDEL & CO., © Fifth 
Ave., cor. lath St., New York. 























Kneading and Mixing Machines 
Over 20 in use. Over 300 varieties 
in 155 different industries. 

Patented in all countries. 


WERNER & 


PFLEIDERER 
Saginaw, Mich. Build- 
ers of all kinds of Chemi- 
cal Machinery. also at 
Cc ——_ = London, Vienna, 

erlin, Paris and Moscow. 
83 Highest International Awards 


DON’T LOSE THE POINT 


of your pencil. Carry it in 
the Im roved Wash- 
burne Patent Pencil 
Holder. Fastens to pock- 
et or lapel of vest. Grips 
firmly but don’t tear the 
fabric. Eyeglass Holder, 
with swive) hook, equally 
handy. By mail, 0c each. Cata 
logue of these and other novelties 
made with the Washburne Fast- 
eners free for the asking. 


AMERICAN RING CO., Box P, 


**Universal’’ 













Waterbury, Conn. 


N. Y. Camera Excuanee. 


50 Saved on all makes of Cameras 

Headquarters for Buying, Selling 
and Exchanging Cameras or Lenses 
Large assortment aiways on hand. 

Developing, Printing, etc. 

Photo supplies of every description 
at lowest prices. 

t2™ Send 2%. stamp for bargain 
list. Address 


N.Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 


freer ray ACETYLENE Sree 


ELECTR 










FOR STORES, RESIDENCES 





ELECTRO GAS TTT C0. BALTIMORE. MD. 
New Light. teat" ono, 
PRESSES, DIES and | 
SPECIAL MACHINERY 


For Shect Metal Workers. | 
WEST MFG. COMPANY, 
Buffalo, N. Y., U.S. A. 



























Exchange 


14% Barclay St.. 
oa NEW W YORK | 
124La oom aw 


HICAGO | 
38 Bromfield St., 
BOSTON 
81 z Mpateite a 
ANSAS CITY, MO. 
209 as nd = St... 
ST. LOUIS, 


mo. 
ou from 
'ypewri- 
ters of ail makes. 

G@™ Send f 


We will ++ 





‘or Catalogue 





ON A STILL HUNT. 


The up-to-date sportsman needs for 
success, ¥S ersonal comfort, and protec- 
tion the Ideal Hunting Shee. 
Tanned borsebide uppers gray color, 
soft as a glove, tough as steel, cannut 
harden. Wide double soles, rubber ce- 
mented together. Practically water- 
proof, flexible, easy. The most ser- 
viceable shoe for surveyors and en- 
gineers. Illus. circulars free. 

M. A. SMITH & SON, 
Manufacturers, 29-31 
Street, P hiladelphia. 

Sporting Shoes of all kinds. 














. York. Other foreign 


IBERTY STREET, NEW YORK, U. &. A. 

Vehicle tops, device for fastening curtains to, N. 
Bottger. ee CAO 

Vehicles, balance mechanism for wheeled, D. 

Marpl enGannenececesnanatssdnac se uncanmenenel 
Vehicles. ss afety controller lever for aaeeeertesee: 

A. L. Riker oa 7 
Velocipede, W. H. Fauber 4.635 
Velocipede. J. Lunden . m4, 34 
Velocipede saddle clip, W. J. Sturgess. 62. 572 | 
Ventilator, H. K. C. De Anguera. 624,588 
Vessels, device for pinching in parts of, J. Weid 

ner 624,588 | 
Voting machine, M. H. Johnson 624,518 
Wall protector, RK. L. Hardin 624,796 
Warpers, automatic tension wire and bobbin 

brake for, T. H. Smith . 62 
Warping machine, A. E. RhoaAes.. 





Washboiler, 8. 5. Miles 





Washer. See Ore or coal washer. 

Washing machine. P. W. Casiler 24.453 

Washing machine, EB. C. Goodrich.. (24.475 

Washing machine, W. 8. Reamer 4540 
| Washing machine, J. F. Seidel.. #124,551 

Washpounder, J. F. Wade 64,711 | 

Water collecting and conveying apparatus, J. T 


Lackey - 
Water purifying apparatus, M. Otto 
Water wheel, turbime, J. Sharpe . 
Wedge cutting machine, G. M. Clubb.. 
Wheel. See Spring wheel. Water whee! 
W heel rim and tire, T. Downing os 
Window cleaner, C. G. Mitchell. 
Window fixture, F 8. Haltom : . 
Window lock and ressiating device, L. F. Ryan 
Window, lookout, G. Jobson 
Window ore oe fixture, P. G. Emery. 
Wire feeding device, E. G. Hoffmann 
Wire geri H. Brank 
Wire tishtoner, J. M. Olinger 
Wrench. See Nipple wrench. 


DESIGNS. 
Badge, FE. A. Muth 
Bicycle cover, A. W 
Bicycle frame, J. C. Robbins 
Brush bridie retainer, F. A. Stickney, Sr 
Brush head, J. F. Hoke, Jr 
Buckie, C. E. Smith 
Button, H. T. Cook 
Carpet fastener, stair, D. Walker 
Cream separator, S. Reinsberg 


MeGuire.. 





Disinfecting fluid tank, E. Taussig 
Fabric, pile, 8. Blamenthal W.749, 3 
Fire plug box, L. J. Howard W738 


Hame attachment, D. H. Surghnor 
Hatchet or ax head, J. B. Charpiot 
Hinge, F. Decker 

Hook, picture, J. V. Kaler 
Horseshoe pad, K. Whitaker 

Knob, door, W. T. Adams 

Label, C. A. Speakman 

Lamp generator, vapor, T. J. Christy 
Lamp, hanging, W. C. Homan 

Mat, J. A. Rennie ? 
Oar lock, M. P. Nichols.. ; 0,722 
Pin, breast, M. R. Swan 7 
Plow beam. 8. R. Sargent. 

Scale face plate, G. B. Hoyt 

Show case wheel, H. A. Kinard.. 

Sifter, ash, W. Branagan 

Sink guard or strainer, E. J. Freeman 
Skirt and shoe protector, G. 8. Hensel 
Spittoon bowl, nquntonn, A. W. Browne 
Spoke, vehicle wheel, A. Hussey vi 
Spoon, H. H. Eve 4% ‘ 
Spoons, forks, etc., handle for, H. H. Evertsen. 30,716 
Stove, cooking, King & Kennedy 748 
Suspenders, back plate for, A. J 
Table, kitchen, C. P. McDougall 
Tricycle wagon box support, H. G. Fechtel 
Trimming, J. BE. Kirberg.. , ; 











Jackson. 





TRADE MARKS. | 


Albumin manufactured from meat or albumin 
holding substances, Kiweiss-u. Fleisch Extract 
Cie $2,837 

Albuminates and compounds thereof, E. Von 

x 


Bodenhausen . 2.86 
Bitters, stomach, Deimei Brothers & Company 32.840 
Butter, W. 8. Quinby.. 32.838 


Carbon rods for electrical purposes, Actien- Gesell 
schaft fur Fabrikation von Kohlenstiften, 


vormals F. Hardtmuth & Company.. peene 32.204 

ons for bottles, ete., Hinde & Dauch... 32.827 

“. J. Cummings : $2,853 

Cure for a cortain named disease, J. Hislop $2,846 
wd 


Disinfectant. J. Brissonnet... 32,548, 32.549 
Dry coods, 3. furnishings, and blankets, cer- 
tain named, Christensen, Mendenhall & Gra 
bam $2,824 
Blectrica!l machinery. lamps, devices, and ap- 
pliances, General Incandescent Arc Light 
Company.. Q 
Food and relishes, certain named, Lutz & Schramm 


Company 32,835 
Granite, rough and cut, Young & Sons. . 2.856 
Medicated and other tablets and pills, J. M. Mun- 

yon 32,850 


Medicinal antiseptic lotion for certain named di 
seases, Klectrozone Company................. 
Medicines, certain named, M. J. Treadwa ° ‘ 
Mineral waters, Irondale Spring Water ¢ ompany 32,839 

Paints and painters’ supphes, certain nam 
MeW illiams, Limited... d 

Remedy for certain named diseases, Eumetra 
Pharmaca! Company.... 32,847 

Remedy for certain named diseases, w. Hall. K 

Remedy for certain named _ LA, J. . 
Roberts.... nolrena 

Remedy, liver, 8. A Simmons.. 

Saws. hack, Rival Saw ppeepenereneIed Company 
of New Jersey . 92.857 

Stove blacking, W Adams 3 

Sugar and sirup, maple, A. A. Low 

Suspenders. M. Bernstein & Company 

Tabie dressing, J. C. Henderson Machine Motor | 
and Manufacturing Company 

Tableware, certain named articles of, D. H. Me- 
Connell... 

Toilet articles, certain named, A. Lisner. 

Toilet powder, C. P. Chisholm 

Trousers, Henderson Woolen Mills.. 

Vegetable butter, Loders & Nucoline aa 

Whisky and champagne, M. F. Mc Donough nie 


LABEL! BELS. 


es Banquet Condensed Milk,” for condensed milk, 








Charies E. Hires Company nae 6,912 

“Blue Ribbon,” for condensed milk, Charles E. 
Hires Company 6911 

* Clark's Educ ational ee hool Biscuit,” for biscuits 
or crackers. 8. B. Clark 6,910 

“ Deer Head comatiens Destroyer, * for a medi- 


cine, C. Hafner.. 
° De. Kirby’ s Golden Formuia.” for a medicine, 

Prescription Medicine Company..... é 
* Finley’s Ginseng,” for a medicine, C. H. Finley 
“For Luck.” for cigars, American Lithographic 

Company vauee ‘ : 
* Laurel Green,” for insecticides, Nichols Chemi- — | 

cal © ompany 6,22 
“ May Queen,” for smoking tobacco, Reynolds To- 





bacco Company 6,916 
“ McCormick, Behnke & C ompany ‘Fresh Roasted 
Palace Coffee,”’ for coffee, McCormick, Behnke 
& COMPANY... - 0. eee se rnneeesenees 6,913 
“Morro Castie,” for cigars, Morro Castle Cigar poten 
COMAPOMY. .... 0. -cceseccccsesccesoeses 6,915 
“ Prince’s Diphtheria Cure,” for a medicine, F. ; 
G. Prins. : .. 6,920 
PRINTS. 
|“ Elevator,” for coffee, W. G. Mulligan.. 136 
* MeCormic ‘ Behnke & Company Fresh Roasted 
Palace Coffee,” for coffee, McCormick, aan 125 


& Company.. 


A printed copy of the specification and drawing of | 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. in ordering please state the name and number 
of the patent desired, and remit to Munn & Co., ¥I 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
oing list, provided they are simple, at a cost of $40 each. 
fr complicated the cost will be a little more For full 


yns address Munn & Uo., 361 Broadway, New 
Instructions : = 


‘Burst Water 


r ho 
Over W Technical "and a -y courses, Our 
he electrical fleld is growing enormously and offers excelient oppor- 


YES; YOU CAN. WE TEACH ELECTRICAL ENGINEERING 


ome, by mail, payable in installments of 


5.00 o th, 
Institute foe by oe Re EDISON 


It will pay anyone Lo. write fer our twe 
and “The Electrica! Marvels oto ur Times 


Pipes a Ching of the Past 


You can now make al! water pipes as secure from bursting in winter as in semen 


t This preumatic system is the only one which successfully prevents the 


ing and costly bursting of 


This double-slope causes the 
expanding ice to slide into 
the air-dome, taking the 
strain of the yipe. The 
air-< ushion also prevents 

‘Hammering " Covered by 
U.S. and Foreign l'atents. 


ROSE POLYTECHNIC INSTITUTE | 


A College of Engineering. Mechanical, Electrical, Civil! 

Engineering; Chemical Courses; Architecture. Exten- 

sive shops. Modernly equipped laboratories in all de- 

partments. ha senses low. Ivth year. For catalog address 
. MEES, President, Terre Haute, Ina. 


0 "TBE HARD UP Ye.r 2.5 
Year Easy. 
Ge Ladies at home or trave eling, taking orders 
a and selling Prof. Gray's Piaters. Pilates 
Watches, Jewelry, Tableware, Bicycles, and all 
metal goods. No experience, heavy 
plate, modern methods. We do plating 
manufacture oatfits, all sizes. Only 
outfits complete, all tools, lathes, me 
terials, ete., ready for work. Gold 
Silver and Nickel, aio Metal 
Plating by new dipping process 
e teach you the art, furnish secrets ont formulas FREE. 
e today. Testimonials, samp! FREER, 
GRAY & ©@., PLATING WORKS, r. CINCINNATE, ee 


selves of this * 












ue 


TRICAL SUPPLIES 


Esme Mian LECTRIGCo. 5, 
Hae e ut ANUS ELS MIANUS. CONN. 
Manufactory Established 1761. 
LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEKL PENS, GOLD | 
PENS, INKS, PEN“IL CASES IN SILVER AND IN 


GOLD, STATIONERS’ RUBBER Goons, RULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street. - - - New York, N.Y. 
Manufactory Established 1761. 


Big Reductions in 
Brass Band Instruments, 


Drums and Uniforms. Write for catalog, 
445 illustrations, PREE; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HEALY 38 Adams St, Chicago 


‘5000 BICYCLES 
Standard’'99 Mod 
guaranteed, 10 to odele 
08 & '97 models MB to B15, 
Shopworn and second hand 
wheels, good machines, 
83 to B10, Great Paetory 
Clearing Sale. We ship any- 

: where, to any one, on ap- 
proval and trial without a centin advance. 

VOLE by helping us advertise our 
superb wheels. Easy work and sure reward on our ew plan. We 
will give one Rider —_ in each town FREE U of Sample 
oak to introduce th rite at Once for Our r. 

. MEAD CYCLE COMPANY, CHICAGO, ILI 
















INGERSOLL CYCLOMETER. 25c. 


Most Durable, Practical and Cheapest 
10,000 Miles and Repeat; constantly 
Moving Hand shows Every Foot of Pro 
gress—not every Quarter-Mile; attaches 
to Fork or Hub Easily Read from f 
Saddie. Postpaid 26c. a? e Mai! i 
Order Catelogse in mercies \m 
and Other Goods F ‘ 
H. INGERSOLL & TORO. eo 
147, 67 Cortiandt St.,N. ¥.C. 


xor, Make Rubber Stamps ? 


Our “ New York” Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, 
Chic Simple process. Large profits. Circulars free. 


BART N MFG. bh 












WHY 


, 338 Broadway, New York, U.S. A. 


50 YEARS’ 
EXPERIENCE 






TRADE Marks 
DESIGNS 
CopyricHts &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,26: eroscmas. New York 


Branch Office, 625 F St., Washington, D. C. 






Highly endorsed by Architects, Engineers and Municipal Officials 
should be completed without this system, and all house owners should avail then 
ounce of prevention 


t#™ Send for Illustrated Booklet, giving full explanation and discount. 
THE PNEUMATIC 
501 E Street, Northwest, Washington, D. C. 


annoy 
water pipes. It bas solved a great econcmic prot le n 


No new hous 


* in season 


DOME MANUFACTURING COMPANY, 


| PROPOSALS. 


QEALED PROPOSALS WILL BE RECEIVED AT 
“ the office of the Light-House Engineer, Tompkins- 
vile, N. Y., until 12 o'clock M., of Saturday, the 2th day 
of May, 1h), and then opened, for furnishing the ma- 
teria! and labor for the completion and delivery of the 
metal work for the Kast Face Wharf, Light House 
Depot, ‘Tompkinsville, N. Y..in accordance with speciti- 
cations, copies of which, with blank proposals and other 
information, may be had upon application to 

D. P. HEAP, Lieut.-Col., Corps of Engineers, U. 8. A. 


@ office of the Lighthouse Engineer, Tompkins- 
vilie, N. Y., until 12 o’clock m., of Thursday, the 2th 
day of May, 180, and then ope ned, for furnishing and 
deliverin metal work for West Bank Light-Station, 

few York, in accordance with specifications, copies « 
which, with blank proposals and other information, 
ae by be had upon applic “a to 
HEAP, Lieut, Col., Corps of Engineers, U. 8. A. 


| 

| 

| 

| 

| SEAL ED PROPOSALS WILL BE RECEIVED AT 
’ 

| 


SEAL ED PROPOSALS WILL BE RECEIVED AT 
the office of the Lighthouse Kngineer, ‘Tompkins- 
ville, N. Y., until 12 o'ciock m., of Thursday, the 2th 
day of May, 1899, and then opened, for erection and de- 
livery of West Bank Light-Station, New York. in ac 
cordance with specifications, copies of which, with 
— proposals and cther information, may be had upen 

plication to 
HEAP, Lieut. Coi., Corps of Engineers, U. 8. A. 


SCIENTIFIC BOOKS tsz feusguelish- 
MODEL ge inventors. 


ICE: MACHINES, Corliss Engines, PUY: ers’ 





Estab. 1867. Catalogue 
181 Madison &t., Chicago. 


and Bottlers’ Machine ry. TI TEN 
MFG. CO,, 888 Clinton Street, 


ACETYLENE Reese. HAND BOOK 
information net, 42 pp. l0cts 

F.Cortrz W1iso0n & Co.,Chicago 
{I 


| WHEELS. ™M 





Milwaukee. Wis 


DELS & EXPERIMENTAL WORK. SMALL MacHinery 
0m STENCIL WORKS 100 NASSAU ST NY. 








TYPE 
NOVELTIES & ETS. new 

¢?” Send for C iw 5 ed 

EL 


F 
TURBINES : wt AS abi hie, U. o%. 
Agents protite per month Will prove 
| it or pay forfeit. New articles just out. 
| A $1.90 sample and terms free. Try us 
ELECTROGRAPH CO., 3 Bond St., N.Y. 


Foreman or Assistant Superintendent with 
knowledge to instal! an ol] engine plant 
Littlejohn, 


Wanted. 
sufficient 
State references and salary required. J 
Toronto Junction, Ontario 


GAS GASOLINE. EN 


WATER MOTO 


BACKUS WATER MOTOR CO. NEWAR 


FOR SALE outright, or on the royalty 
yan, two U. s. patents on 

novel and ‘as > ne devices for ladies’ fancy work. Ad- 

dress N. C. LEONARD, McMinnville, Tenn. 


YOU CAN MAKE S/IQ0.A WEEK ! 


Own YouR OWN SHOW, COMPLETE OuTriT-$100 
10N_FI/k ‘45 & MACHINES 
GREAT PASSION PLAY & 500 OTHER SUBJECTS 


S. LUBIN. LARGEST MFR PHILADELPHIA | 





















FOR SALE - 
2 f 

Patent Right No. 615 & The mest dag { 

compiete “treet Rweeper ever faven'ed ry ~d al 

Gathers and selects the fine from the 

oarse, Dustiess. simple and ferable a 

A fortu , for the right man ors Pint 

pony A. DUPt Y 
La harps mt ‘New Orleans, La 


Big Four 
Route 


(CINCINNATI, 


| INDIANAPOLIS, 
10 { Lovisvitte, 
| or the 


(SOUTH & SOUTHEAST 
LOUISVILLE, 


to the FAST 
CINCINNATI, 


W. 8. LYNCH, G.P.&T.A., 
CINCINNATI. 





ST. LOUIS, 
PEORIA, 
INDIANAPOLIS, 








of peculiar and absorbing interest. 
issued monthly, and contains practical articles anc 
on modern house building, together with a series of splendid 

lates, showing pers; ective views and floor plans of the mort up- 

~date modern dwellings, estimated cost, etc 
this handsome periodica! is often worth the year 
price to the intending builder 
a single copy. or $2.50 for annual subscription 


MUNN & CO., Publishers, 361 Broadway, 


Planning the New flome 


Anyone contemplating the building of a new home will find the 


Building Edition of the Scientific American 


This beautiful publication is 


suggestions 


A single issue of 
» subscription 
Write to-day and send 25 cents for 


New York, 
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May 20, 18o9. 





Redaritic American. 









Fauber « hangers, sLCOs: 


ONE PIECE < 















used onthe BEST « 
“Bieycles, Tandems, Trip- L 
lets and Quads 
FAI BER, 
Originator, Pioneer, Largest Manu- 
facturer Oue Piece Hangers 

9 YoU 
Dy With mechanical ability and judgment ap- 
Ke prectate the Simple and Practical construc 
ee tion of the PFauber rhe Cranks and Axte 
— are made of One Piece of Steel, spring tem- 
c pered, 1 ints to work loose, used so exten- 
a vely you can get any needed repairs in any 
a part of the United States 
esau 
435 Beware of infringements QP 
= a3 ~/) Cheap imitations). Se . 
ou 
fie W. 
Ess FAUBER, 4 
—™~ 2 MYr.. ») 
had : ' a, 
Lad > Chicago, SF 
w ) U.S.A, ~2/ © 


SP SP Pe OP oP eH ee 


OROUGHE INSPECTIONS) { 


AGAINST: LOSS 
DAMAGE ) 
PROPERTY t 
AND 
LOSS -OP- LIPE 
AND 
INJURY 


le TO-PERSONS | 
CAUSED- NS | 


Srey BOLLERIAPLOSIONS 





INSU RANCE 

















on That's the Fing- 
Sei lish o 

i|French word 
Automobile, as 
| the new convey 
-, » ia called. 
cee, OF all the ose 
y Lat | made, the 


'| Winton Motor 
Carriage 


is acknowledged 
S| by experts to be 
the pest. lo 


ride in one isa 
del ghtful expe- 
rience, to own 
sone, write for 
catalogu and 
t date of de- 


No Agents. 
earbon system at a cost of about one-half cent per mile. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


66 


Price $1,000. livery. Hydro- 


TR4DE MARK 


33 
ECAMO!I 
ALUMINUM PAINT. | 


Latest application of Aluminum. Looks like Frosted 


Silver Vashable, Untarnishable, Warer, Ol) and 
W eather Durable, Easily Applied Bicycies, 
Yachts, Redtate rs, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets Brack- 
ets, Cars, Stations, General Decoration, ete Sample 


bottle, by mail, for 5 centa 


THE AMERICAN PEGAMOID CO., 346 B’way, New York 


CHARTER Gasoline a 
SED ANY PLACE 


BY ANYONE 
FOR ANY PURPOSE 
Stationarics, 


Portables. 


Engines and Pumps. 
ct?” State your 


wer Needs. 








‘ChgrPsag 





f the} 


— pie LON pos" 
THE 


acRICAN WALTHAM WATCH 


Company guarantees every watch-move- 
ment it turns out against any defect in 
material or construction. That guaranty 
holds good the world over. One 
WALTHAM movement, the “R/VERS/DE” 


is within the reach 


of every one; it will 


keep accurate time and will last a lifetime 
Any retail dealer will supply this 
movement in any quality of case desired 
either for ladies or gentlemen 


For sale by all retail jewelers 


“The Perfected American Watch,” 


an illustrated book of interesting 


information about watches, sent free on request. 


American WattHam Watcu Co., 


















ms T cle is perfect without 
hubs, crank hangers, seat post ex- 
KK oe 
of patented two piece crank possess- 
at will without disturbing bearing parts 


1B: HOR” A\\ we 
LF eit T TINGS =" if 
° m 4) 7) 
anders and handie bar expanders. 
‘he “Theor” crank hanger ponsan | 
ing the advantages of perfect simpli 
-ity, rigidity and security, removable. 
r adjustment; the whole 
aS 





Ce 
——— Cw 


hors 


am 
a 
mak 
“them on 
L the whee! yo 
order if you 
insist upon havingthem. Seethat the 
trade mark “THOR” is on Cranks, Ha 
and Expanders. Write for Catalogue. 


AURORA AUTOMATIC MACHINERY CO., A 


ge 





Sher} 


Patent adjustable cla 


Price $1.00, postpaid 


















making the he sim- 
L pleat and most perfect 
mechanism of a crank 
hanger ever pro- 
Bd aced. —' =: 





att 





Everything Out of Danger. 


Permanency, 
Made from Best Materials obtainable. 


THE NEW DEPARTURE BELL CO., - 
The Trade supplied by Jonn H. Grauam & Co., 113 Chambers St., N. Y. City. 


WALTHAM, MASS. 


| 


> 
- 
* 
> 
> 
~ 
a 











the go-lightly kind. 


They win friends daily by their ~ Ay 
rfection. Prices are reduced i. bat 

ity strictly maintained. Speci al = 

ments to riders. Write for catalogue. 


Ames & Frest Company, Chicago. 


AS DS’. 





“SECURITY” Cyclometer. 


(PATENTS PENDING) 
Noiseless Concealed Trip. 
ding. 


mp, fits any hub. 
Durability and Efficiency Guaranteed. 


Workmanship thoroughly first-class. 
Bristo.t, Conn. 





A BOON TO BICYCLISTS 


You will remove all the attendant dangers of Coasting, and all risk 


with Morrow Automatic j 
COASTER and BRAKE ti 


of accidents, if you use the 


ECLIPSE BICYCL 


An Automatic (Jutch is attached to the rear sprocket. 
pedals still you throw this out of gear. You apply brake by bac 
ward pressure promptly frees it. You com- 
pletely control the wheel with your feet on the pedals, 


Write for particulars to ECLIPSE BICYCLE COMPANY, Box x, ELMIRA, a v 


Tools for Fine or Rough Work 


Tools that are common and Tools that | 
are rare, cosily and cheap Tools, and 
every other kind of Tool used in any 
trade you will find described and illus- 
trated in MONTGOMERY'S TOOL CAT- 


sure with the foot. Fer 


TANKS, TOWERS and WINDMILLS. 
For Manufacturing Plants, Hotels, 
Railroads, Waterworks Systems for 
Small Towns and Private Grounds. 

Send for lluatrated Calaloque. 
Ww. K.¢ ali iwell (o., 221 E. Main St., 
Louisvilie, Ky. 








By holding the 
pres- 


a 


not only of road and track races, but of 
comfort and pleasure the season 
through, arg 


ARAN 


* 
FA 


OUR LATEST WRINKLE 


New Departure 
No More Broken Cyclometers. 


Cyclometer on hub inside of spokes and trip on axle behind fork. 
Nothing te catch and cause breaking or ben 
Easier and quicker to adjust than old style. 









— 











Mistake sin Addition, 


Office Headache, 
rward 


and mistakes in carr zf 

Gon t o r where the Compto- 

meer is eet It ea ce half the 

time in d @ the work and all 

time looking f errors. Solves 

with ef reat rapid ity and absolute 
it as ithmetic al prob 
y don't you get one? 
te for Pamphiet. 


COMPTOmcl ER FELT & TARRANT MFG CO. | 
62-66 hiimors ST., Cuicaao 


REVERSING STEAM TURBINE.—PAR- 





son's recently perfected turbine for boats. Lilustrations 
showing details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 0 cents, by mail, from 
this office, and from ail newsdealers 


Rea SURFArES 


AP IB Dur, 


WGhinoe POEs este set EUSA | 


Fi Rigid Examination 


Reveals No Defects. 
NO BETTER ‘BICYCLE CAN BE MADE 


Sterling Bicy ‘~” are 
Built like a Wateb 
and the greatest care is 
exercised t ave ma 
“” 
|} terval, workmanship and 


equipment the best ob 


tatnable 
'99 Chain Models. 
$50.00. 
‘99 Chainiess Models, 
$75.00 


Tandems, Double 
Diamond, $75.00. | 


Convertible, $85.00 


Bend ten 2-cent stamps | 
and receive by mali! pack 
f Sterling Playing | 
Cards beautifully de- 
signed, S) cent value 
Send for ¢ jatajogee giv- 
ing details of Sterling 





equipment for 1800 


Sterling Cycle Works, Kenosha, Wis. 


FOR ALL ABRASIVE WORK 





Carborundam is better than emery ; be- 
cause it does more werk, does quicker 
werk, does better work. 


THE CARBORUNDUM CO., 





NIAGARA FALLS, N. Y. 










ALOGUE FOR 1898. 


country should have one. 

mail for 2% cents by 
MONTGOMERY & C 

105 Fulton Street, New 














A handsome 
book containing 510 pages and copious 
index. Pocket size qx 444 inches, with 
rounded edges and stitched covers. 
Every workshop and factory in the 
Sent by 


fork. 





H Wheel for the President. 


cE 


BICYCLES 


WESTERN WHEEL WORKS, Makers, 


Catalogue No. 3 containing “ 


If we should select a wheel for the 
President, we should select from our 
steck one of our regular —— 
chainless models, ° 


PRICE $60. 


We could not build a better one by 
making a special job of it. e ° 


Care of the Wheel,” Free. 
$35 
) $25 


Adults’ Chain Models, 
Juvenile Models, (¥icc: 


wheels 
CHICACO, 
NEW YORK. 











olar 









Burn Acetylene Gas. 


Are of real value in actual use. 
signal, they LIGHT ALL THE ROAD. 
able for night driving. Just the thing for doctors 
or for the vehicle you take to the country. 


Simple, Safe and Clean. 
Price $9.00 and 15.00 per pair 


Badger Brass Manufacturing Co., 


Carriage Lamps] 


Besides being a 
Indispens- 





Send for Catalogue. 


Kenosha, Wis. 














| saddles 


GRADE FOOT POWER LATHES 
“. F P. DAVIS, ROCHESTER, N.Y. 


‘HIGH 


B +eeres 





rer 


Tribune Bicycles: 
for 1899, 
The Best Wheels in the World. 





te” Write for large New Catalogue Mustrating our 
full line of twenty-three models. 


The Black Mfg. Co., Erie, Pa. 





| Aeseeeses 


There are a 
great many 
Brown Type 
on 





the market, 
but only 
“ vLs J, Tv ‘Saddle 
BOOKLET FREE ON APPLICATION. 


‘THE BROWN SADDLE COMPANY, 
ELYRIA, OHIO. 


eaten um King 


Camp. ete a GAS. 
No Oil, Wick, Dirt or Smoke. 
Get the Best. Price 83.50 
| Agents wanted in every town. 
CALCIUM KING LAMP CO., 
Waterbury, Conn. 


ASOMPLITT EURCTRIAL LIBRARY 


By Pror. T. O'CONOR SLOANE. 
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 
For the Student, the Amateur, the Workshop, Electri- 
e ‘Schools ana Cone 


al Engineer, 


Comprising five books, as follows: 


one genuine 

















Arithmetic of Eectricity, 138 pages, - - $1.00 
Electric Toy Making, 140 pages, . « <2" oe 
| How to Become a Successful Electrician,189 pp. 1.00 
, Standard Electrical Dictionary, 682 pages, - 3.90 
| Electricity Simplified, 158 pages, - 1.00 


t?” The above five books may be purchased singly 
at the published prices, or the set complete, put up ina 
neat folding box, will be furnished to readers of THE 


SCIENTIFIC AMERICAN at the s | reduced price of 
Five Dollars. You save #2 b —— the com- 
pies set. Five volumes. 1; 3 es, and over 
430 illustrations. Send tor Tall table of con- 
mts of each of the above books. 


MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 
361 petctnnaibachatel NEW YORK. 











au a lowest. prices. Best Kailroad 

on or Stock Scales made. 
Also ‘on Ae articles, includi Safes, 
Sewing Machines, Bicycles, Touls, etc. Save 
Lists Free. CHICAGO SCALE Co., Chicago Il i. 


JESSOP'S, STEEL: 
PRINTING INKS 


CIENTIFIC AMERICAN ts peimeed with CHAS 
eNEC SOM NEON & CO.8 INK, Tenth and 





NGdLGS & 


Money. 











FOR ET¢ 


NEW 








Sts., Philadelphia, and 47 Rose St., opp. Duane, New Yor’ 

















